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CLAIMS 



[Claim (s) ] 

[Claim 1] the fluid injection recording device which a liquid 
is made to distribute a particle, considers as a record liquid, 
is made to breathe out this record liquid from detailed opening, 
and records by making it adhere to the recorded body -- setting 
-- said opening — ** -- the fluid injection recording device 
which is 25 micrometers or less and was characterized by setting 
magnitude of said particle to 0.001 <=Dp/Do<=0 - 01 when setting 
magnitude of Dp and detailed opening to Do. 

[Claim 2] Said record liquid is the fluid injection recording 
device according to claim 1 which is the record liquid of two 
or more colors which distributed a different particle for every 
record liquid, and was characterized by having said detailed 
opening corresponding to the record liquid of said two or more 
colors. 

[Claim 3] In the fluid injection recording device which a liquid 
is made to distribute a particle, considers as a record liquid, 
is made to breathe out this record liquid from detailed opening, 
and records by making it adhere to the recorded body said opening 
— ** — t h e fluid injection > recording device which is 25 
micrometers or less and was characterized by making the amount 
of the solid content containing said particle in said record 
liquid into 15 or less % of the weight while making content of 
the particle in said record liquid into 2 - 10 % of the weight. 



[Claim 4] Said record liquid is the fluid injection recording 
device according to claim 3 which is the record liquid of two 
or more colors which distributed a different particle for every 
record liquid, and was characterized by having said detailed 
opening corresponding to the record liquid of said two or more 
colors . 

[Claim 5] In the fluid injection recording device which a liquid 
is made to distribute a particle [ as / the magnitude of whose 
is Dp ] , considers as a record liquid, is made to breathe out 
this record liquid f roma detailed delivery, and records by making 
it adhere to the recorded body While said delivery is a delivery 
which formed the delivery section in the edge of passage 
separately or the edge of passage serves as a delivery as it 
is, and this delivery is less than [ phi25micrometer ] The fluid 
injection recording device characterized by being referred to 
as Dp/t<=0.01 when it is the delivery which has the distance 
t of the depth part. 

[Claim 6] The fluid injection recording device according to claim 
5 characterized by making a record liquid breathe out in the 
gravity operation direction from said delivery while setting 
distance from said delivery to a recording surface-ed to lOOt 
or less. 

[Claim 7] It is the fluid injection recording device which the 
diameter of opening is less than [ phi25micrometer ] in the fluid 
injection recording device which a liquid is made to distribute 
a particle, considers as a record liquid, is made to breathe 
out this record liquid from detailed opening, and records by 
making it adhere to the recorded body while said opening is formed 
of resin material, and is characterized by the hardness of this 
resin material being 65-120 on the Rockwell M scale. 

[Claim 8] Said particle is a fluid injection recording device 
according to claim 7 characterized by being the pigment the 
particle size of whose is 0.02 micrometers - 0.2 micrometers. 

[Claim 9] Said fluid injection recording device is a fluid 
injection recording device according to claim 1 to 8 which has 
two or more recording heads which carry out the regurgitation 



of the record liquid of said two or more colors, and was 
characterized by these two or more recording heads being the 
head units formed in one. 

[Claim 10] Said head unit is the fluid injection recording device 
according to claim 9 characterized by forming in one the head 
section and the record liquid reservoir section which are a record 
liquid discharge part. 

[Claim 11] Said head unit is the fluid injection recording device 
according to claim 9 characterized by the head section and the 
record liquid reservoir section which are a record liquid 
discharge part being disengageable . 

[Claim 12] Said record liquid reservoir section is the fluid 
injection recording device according to claim 11 characterized 
by the disengageable thing according to the class of record 
liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fluid 
injection recording device and the fluid injection recording 
device which uses for a detail more the record liquid which 
distributed the particle. 

[0002] 

[Description of the Prior Art] The non impact recording method 
is attracting the interest to extent which generating of the 
noise at the time of record can disregard in the point of being 
very small recently. In it, high-speed record is possible, and 
the so-called ink j et recording method for the ability to perform 
record, without moreover needing fixing processing special to 
the so-called regular paper is the very leading recording method, 
methods various until now are proposed, some some which were 
added and commercialized have amelioration, and it has current 
and some things by which the efforts to utilization are continued 
in addition. 

[0003] Such an ink jet recording method records by making the 
globule (droplet) of the record liquid called the so-called ink 
fly, and making it adhere to a record member, and has various 
methods as follows by the approach for controlling the evolution 
method of the globule of this record liquid, and the generated 
flight direction of a record liquid globule. 

[0004] For example, it is the thing of the Tele type method 
currently indicated by the U . S . Pat. No. 3060429 specification, 
and the globule of a record liquid is generated, electric-field 
control of the record liquid globule generated in electrostatic 
suction is carried out according to a record signal, and there 
is a thing of the electrostatic suction mold which records by 
making a record liquid globule adhere alternatively on a record 
member . 

[0005] Moreover, it is the thing of the Sweet method currently 
indicated by U.S. Pat. No. 3596275, U.S. Pat. No. 3298030, etc., 
and the globule of the record liquid with which the amount of 
electrifications was controlled by the continuation oscillating 



evolution method generates, and there is a thing of the 
continuous-flow mold which records on a record member, and an 
electric-charge control mold by making between the deflecting 
electrodes with which the globule by which this generated amount 
of electrifications was controlled is hung on uniform electric 
field fly. 

[0006] Moreover, it is the thing of the Hertz method currently 
indicatedby for example, the U.S. Pat. No. 3416153 specification 
as other methods, and electric field are imposed on the 
electrification inter-electrode of the shape of a delivery and 
a ring, and there is a thing of the method which is made to carry 
out generating atomization and records the globule of a record 
liquid with a continuation oscillating evolution method. That 
is, by this method, by modulating the field strength applied 
to a delivery and electrification inter-electrode according to 
a record signal, the atomization condition of a globule is 
controlled, and the gradation nature of a record image is taken 
out and recorded. 

[0007] Furthermore, there is a Stemme method currently indicated 
by for example, the U.S. Pat. No. 3747120 specification as other 
methods. As for said three methods, in this method, principles 
differ fundamentally . That is, to controlling themelectrically, 
as said each of three methods is flying the globule of the record 
liquid breathed out from the delivery, and recording by making 
the globule which bore the record signal adhere on a record member 
alternatively, according to a record signal, regurgitation 
flight is carried out and this Stemme method records the globule 
of a record liquid from a delivery. That is, a Stemme method 
impresses an electric record signal to the piezo oscillating 
component attached to the recording head which has the delivery 
which carries out the regurgitation of the record liquid, changes 
this electric record signal into the mechanical oscillation of 
a piezo oscillating component, records by carrying out 
regurgitation flight of the globule of a record liquid, andmaking 
it adhere to a record member, and is called the so-called drop 
mold on demand from said delivery according to this mechanical 



oscillation . 

[0008] Furthermore, there is a method which these people proposed 
in JP, 56-9429, B as other methods previously. Although it is the 
so-called drop mold on demand with which regurgitation flight 
is carried out and this method also records the globule of a 
record liquid from a delivery according to a record signal, heat 
the ink of the liquid interior of a room, air bubbles are made 
to generate in ink, and it is called the so-called bubble jet 
mold which makes an ink droplet breathe out > from a delivery 
according to the applied force of those air bubbles. 

[0009] As mentioned above, although the ink jet recording method 
has various methods by the principle, that it may be common is 
a point which records by making the globule (droplet) of the 
record liquid called the so-called ink fly, and making it adhere 
to a record member. And although it is the record liquid called 
this ink, it is common to use the record liquid which dissolved 
the water-soluble color. However, a water resisting property 
and lightf astness come to be thought as important and it is 
expected in recent years that the powerful pigment of robustness 
will be used as an object for ink jet record as a coloring agent 
of a record liquid. 

[0010] For example, the ink of a publication is indicated by 
JP, 2-255875, A, JP, 4-334 87 0 , A, JP, 4-57859, A, and JP, 4-57860, A 
as watercolor pigment ink for ink jets which fills fundamental 
technical problems, such as printing grace, a regurgitation 
property, preservation stability, and fixable. 
[0011] However, since it is distributed in a liquid medium like 
a color rather than dissolving this pigment, the problem that 
the stability in the inside of a liquidmedium is bad, and produces 
generating of condensation of the pigment in ink, sedimentation, 
and separation and the blinding of the nozzle section is not 
yet solved. 

[0012] On the other hand, the more detailed delivery has been 
required although the delivery (nozzle) of the head used by 
high-def inition-izing of ink jet record and highly 
precise-ization progressing also had the conventionally common 



thing of 51 micrometers (it is about [ 2000 micrometers ] two 
when it says in area) of 34 micrometers (it is about [ 900 
micrometers ] two when it says in area) of phi33 micrometer-phi 
to phi50 micrometer-phi in recent years, if the record liquid 
which dissolved the water-soluble color as ink like before is 
used in that case — a color — a solvent — since it was dissolving 
in the inside of the body, the problem of opposite blinding nature 
was able to cope with it. However, blinding is a serious problem 
when it becomes a more detailed delivery (for example, less than 
[ phi25micrometer ]) about the ink of the pigment base. 
[0013] Moreover, if the record liquid which distributed the 
above-mentioned pigment is used for a long time, it will shave 
off a path as the ink of an ink jet recording head, and has an 
operation of attaching a blemish as if **** containing ballast 
corroded the crest. If this is also a mere ink path, damages 
on some and wear are satisfactory, but damage on a delivery part 
and wear pose a problem in order to affect the 
expulsion-of -ah-ink-droplet engine performance . 
[0014] Especially, although the delivery (nozzle) of the head 
used by high-def inition-izing of ink jet record and highly 
precise-ization progressing also had the conventionally common 
thing of 51 micrometers (it is about [ 2000 micrometers ] two 
when it says in area) of 34 micrometers (it is about [ 900 
micrometers ] two when it says in area) of phi33 micrometer-phi 
to phiSO micrometer-phi, the more detailed delivery (when it 
says in less than [ phi25micrometer ] and area, it is less than 
[ 500 micrometers ] two) has been required in recent years. In 
that case, like before the thing with the comparatively big 
delivery Even if it is damages on some, and wear, in order to 
hardly affect expulsion-of -an-ink-droplet engine performance 
(the stability of injection, mass homogeneity of ink, etc.), 
Although it does not become a problem, when it becomes a more 
detailed delivery (for example, less than [ phi25micrometer ] ) , 
even if it is slight damage and wear , expulsion-of -an-ink-droplet 
engine performance (the stability of injection, ink mass 
homogeneity, etc.) is affected greatly, and it is a serious 



problem. 
[0015] 

[Problem(s) to be Solved by the Invention] It is in making it 
blinding not arise in the fluid injection recording device which 
this invention was made in view of the actual condition like 
the 1st purpose makes a liquid distribute a particle, 
considers as a record liquid, is made to breathe out this record 
liquid from detailed opening, and records by making it adhere 
to the recorded body. It is in making it blinding not arise in 
the fluid injection recording device with which the high 
definition which is not in the former whose diameter of a delivery 
is especially less, than [ phi25micrometer ] (it will be less 
than [ 500 micrometers ] two if it says in area) , a high water 
resisting property, and high lightf astness are demanded. The 
2nd purpose is to apply such a fluid injection recording device 
to color record. 

[0016] In such a fluid injection recording device, the 3rd purpose 
is to obtain stable distribution of a particle while making it 
blinding not arise . The 4th purpose has such a particle in applying 
the fluid injection recording device using the record liquid 
which carried out stable distribution to color record. 

[0017] Itis in making it blinding not arise in the fluid injection 
recording device which the 5th purpose makes a liquid distribute 
a particle, considers as a record liquid, is made to breathe 
out this record liquid from detailed opening, and records by 
making it adhere to the recorded body. It is in. proposing the 
conditions it is made for blinding not to produce in a fluid 
in j ection recording device which is the delivery which especially 
has the distance of a depth part in a discharge part. The 6th 
purpose is to acquire the high-definition record by such fluid 
injection recording device. 

[0018] In the fluid injection recording device which a liquid 
is made to distribute a particle, considers as a record liquid, 
is made to breathe out this record liquid from detailed opening, 
and records by making it adhere to the recorded body, the 7th 
purpose is to make it there not be damage on a delivery part 



and wear, when the delivery part is formed by resin. The 8th 
purpose is to secure the dependability of such a fluid injection 
recording device. 

[0019] The 9th purpose is to realize the miniaturization at the 
time of applying such a fluid injection recording device to color 
record- The 10th purpose is to offer a means to secure the 
dependability of the fluid injection recording device of such 
a color. The 11th purpose is to reduce the running cost of the 
fluid inj ection recording device of such a color . The 12 th purpose 
is to reduce much more running cost of the fluid injection 
recording device of such a color. 

[0020] 

[Means for Solving the Problem] the fluid injection recording 
device which invention of claim 1 makes a liquid distribute a 
particle, considers as a record liquid, is made to breathe out 
this record liquid from detailed opening, and records by making 
it adhere to the recorded body setting — said opening 
** — it is 25 micrometers or less and is characterized by setting 
magnitude of said particle to 0 . 001 <=Dp/Do<=0 . 01, when setting 
magnitude of Dp and detailed opening to Do. 

[0021] Invention of claim 2 is the record liquid of two or more 
colors which distributed the particle from which said record 
liquid differs for every record liquid in invention of claim 
1, and it is characterized by having said detailed opening 
corresponding to the record liquid of said two or more colors. 
[0022] In the fluid injection recording device which invention 
of claim 3 makes a liquid distribute a particle, . considers as 
a record liquid, is made to breathe out this record liquid from 
detailed opening, and records by making it adhere to the recorded 
body said opening — ** — it is 25 micrometers or less, and 
while making content of the particle in said record liquid into 
2 - 10 % of the weight, it is characterized by making the amount 
of the solid content containing said particle in said record 
liquid into 15 or less % of the weight. 

[0023] Invention of claim 4 is the record liquid of two or more 
colors which distributed the particle from which said record 



liquid differs for every record liquid in invention of claim 
3, and the description of having said detailed opening 
corresponding to the record liquid of said two or more colors 
is carried out. 

[0024] in the fluid injection recording device which invention 
of claim 5 makes a liquid distribute a particle [ as / the magnitude 
of whose is Dp ] , considers as a record liquid, is made to breathe 
out this record liquid from a detailed delivery, and records 
by making it adhere to the recorded body While said delivery 
is a delivery which formed the delivery section in the edge of 
passage separately or the edge of passage serves as a delivery 
as it is, and this delivery is less than [ phi25micrometer ] 
When it is the delivery which has the distance t of the depth 
part, it is characterized by being referred to as Dp/t<=0.01. 
[0025] In invention of claim 5, invention of claim 6 is 
characterizedby making a record liquid breathe out in the gravity 
operation direction from said delivery while it sets distance 
from said delivery to a recording surface-ed to lOOt or less. 
[0026] Invention of claim 7 makes a liquid distribute a particle, 
and considers as a record liquid, and in the fluid injection 
recording device which is made to breathe out this record liquid 
from detailed opening, and records by making it adhere to the 
recorded body, while said opening is formed of resin material, 
the diameter of opening is less than [ phi25micrometer ] , and 
it is characterized by the hardness of this resin material being 
65-120 on the Rockwell M scale. 

[0027] Invention of claim 8 is characterized by. the particle 
size being the pigment which is 0 . 02 micrometers -0.2 micrometers 
by said particle in invention of claim 7. 

[0028] Invention of claim 9 has two or more recording heads to 
which said fluid injection recording device carries out the 
regurgitation of the record liquid of said two or more colors 
in invention of claim 1 thru/or either of 8, and these two or 
more recording heads are characterized by being the head unit 
formed in one. 

[0029] Invention of claim 10 is characterized by forming said 



head unit in [ the head section and the record liquid reservoir 
section which are a record liquiddischarge part ] one in invention 
of claim 9. 

[0030] Invention of claim 11 is characterized by said head unit 
having disengageable head section and record liquid reservoir 
section which are a record liquid discharge part in invention 
of claim 9. 

[0031] Invention of claim 12 is characterized by said record 
liquid reservoir section being disengageable according to the 
class of record liquid in invention of claim 11. 

[0032] 

[Embodiment of the Inventi on] Although first the configuration 
and principle of an ink jet to which this invention is applied 
are explained, the ink jet recording method has various kinds 
of methods as mentioned above. Here, as an example of 
representation, although the example of a bubble jet mold 
explains, needless to say, this invention is not limited to this 
method and applied to all the ink j et recording methods . However, 
since ink is exposed to a severe condition (there is a thermo 
cycle), the so-called bubble jet recording method for heating 
ink and generating air bubbles also in various kinds of ink jet 
recording methods, has the technical technical problem which 
is not much more desirable for ink jets, such as blinding, rather 
than other ink jet recording methods from fields, such as 
degradation accompanying it, promotion of a chemical reaction, 
and distributed instability of a pigment. This invention is 
especially applied suitably for the bubble jet recording method 
exposed to such a severe condition. 

[0033] Drawing 1 is drawing for explaining an example of a bubble 
jet mold recording head. The perspective view of the lid substrate 
with which drawing 1 (A) constitutes a head perspective view, 
and drawing 1 (B) constitutes a>head, The perspective view and 
drawing 1 (D) as which drawing 1 (C) regarded this lid substrate 
from the background are the perspective view of a heating element 
substrate. As for a control electrode [ that one is individual 
as for a field for a delivery and 5 to form passage and for record 



liquid input and 4 form / a lid substrate and 2 / a liquid room 
in a heating element substrate and 3, as for 6, and 7 
(independent) ], and 8, a common electrode and 9 are heating 
elements among drawing. 

[0034] Although the lid substrate 1 can form and manufacture 
passage 5 and the liquid room 6 by technique, such as etching, 
to a glass substrate metallurgy group substrate, the most 
suitable manufacture approach is technique formed with shaping 
of plastics here. Since this is producible in large quantities 
after that [ of that cost starts the first metal mold manufacture 
a little ] , it can make the manufacturing cost per piece very 
low. Although later mentioned by this invention in that case, 
by choosing the hardness of the plastics to be used appropriately, 
damage on the part of a delivery 4 and wear were lost, and the 
stable expulsion of an ink droplet has been obtained. 
[0035] Drawing 2 is drawing for explaining the principle of the 
expulsion of an ink droplet of the ink jet of Bubble Jet. Drawing 
2 (A) is a steady state and ink 10, surface tension, and external 
pressure are in equilibrium in respect of a delivery. A heating 
element 9 is heated, drawing 2 (B) is heated until the skin 
temperature of a heating element 9 rises abruptly and bubbling 
occurs in a contiguity ink layer, and it is in the condition 
of being dotted with the minute air bubbles 11. 
[0036] Drawing 2 (C) is in the condition the contiguity ink layer 
rapidly heated all over the heating element 9 evaporated in an 
instant, made the ebullition film, and air bubbles 11 grew up 
to be. At this time, only the part air bubbles grew up to be 
goes up, balance with the external pressure in a delivery side 
collapses, and, as for the pressure in a delivery, ink column 
10 1 begins to grow from a delivery. 

[0037] Drawing 2 (D) is in the condition in which air bubbles 
11 grew up to be max, and the ink- of the part which is equivalent 
to the volume of air bubbles from a delivery side is extruded. 
At this time, it is in the condition that the current is not 
flowing to a heating element 9, and the skin temperature of a 
heating element 9 is descending. The maximum of the volume of 



air bubbles 11 is a little late for the timing of electric pulse 
impression. 

[0038] Drawing 2 (E) shows the condition that it is cooled in 
ink etc. and air bubbles 11 began to start contraction. In the 
point of ink column 10 1 , it moved f orwardmaintaining the extruded 
rate, and in the back end section, ink flowed backwards into 
the delivery from the delivery side by reduction of delivery 
internal pressure with contraction of air bubbles, it was narrow 
in ink column 10', and 10" has arisen. 

[0039] Air bubbles 11 contract further, ink 10 touches the field 
of a heating element 9, and drawing 2 (F) is in the condition 
that a heating element side is cooled still more rapidly. Since 
external pressure will be in a condition higher than delivery 
internal pressure in respect of a delivery, the meniscus has 
entered in a delivery greatly. The point of an ink column becomes 
a drop 12 and is flying at the rate of 8 - 13 m/sec in the direction 
of the recording paper. 

[0040] Drawing 2 (G) is the process which ink is again supplied 
to a delivery by capillarity (refill) , and returns to the 
condition of drawing 2 (A) , and air bubbles have disappeared 
completely. 

[0041] The head which showed drawing 3 to drawing 1 is different, 
is what formed the nozzle plate 20 in a part for the point of 
passage separately, and shows the condition before drawing 3 
(A) attaches a nozzle plate 20, and the condition after drawing 
3 (B) attaches. Although this nozzle plate punches a nozzle 21 
with an excimer laser or is formed in a resin (plastics) film 
by technique, such as metaled etching, electrof orming, and 
punching processing, also in this case, that ingredient needs 
to choose that hardness appropriately like the after-mentioned. 
[0042] Although the above is the general configuration of the 
bubble jet mold recording head' using heat, and a principle, as 
mentioned above, this invention is not limited to this method 
and applied to all the ink jet recording methods. 
[0043] The pigment in which a water resisting property and 
lightf astness were excellent in the record liquid (ink) used 



for such an ink jet recording method is used for this invention 
as a coloring agent of a record liquid, however, the case where 
this pigment is used as a coloring agent of a record liquid -- 
a pigment a color — like -- a solvent — since it is not 
dissolving in the inside of the body but is distributing — a 
solvent — there is a problem that the stability in the inside 
of the body is bad, and produces generating of condensation of 
the pigment in ink, sedimentation, and separation and the 
blinding of the nozzle section. In order that ink may not inject 
the blinding of the nozzle section, it is especially a fatal 
problem for an ink jet. 

[0044] This invention examines wholeheartedly the pigment 
particle size which the ingredient which constitutes ink, and 
the nozzle section constitute and use, the pigment content in 
ink, etc. , in order to solve this. By this invention, it thinks 
on the assumption that pigment ink. That is, the particle which 
is not the color that is dissolving in solvents, such as water, 
but a pigment is distributing the coloring agent in a record 
liquid. 

[0045] Moreover, although the pigment in which a water resisting 
property and lightf astness were excellent as mentioned above 
in the record liquid (ink) used for the ink jet recording method 
is used for this invention as a coloring agent of a record liquid 
However, when this pigment is used as a coloring agent of a record 
liquid, a pigment is existence like the abrasive grain currently 
distributed in a liquid medium, and when extensive use of the 
ink is carried out, there is a problem of making it damaged or 
wearing a path as the ink of an ink jet head. The blemish of 
a delivery part and wear especially pose a problem in order to 
affect the expulsion-of -an-ink-droplet engine performance. 
[0046] This invention examines wholeheartedly the pigment 
particle size of the hardness, the ink flow rate, and the nozzle 
section of the ingredient which constitutes a delivery part etc . , 
in order to solve this. 

[0047] As black pigment ink applied suitable for this invention 
For example, it is the thing which comes to carry out distributed 



processing using the water soluble polymer which makes a 
constituent the acrylic ester monomer or acrylamide monomer which 
has the salt or the 4th class ammonium of tertiary amine for 
the black pigment which has neutral or basic pH at least. It 
comes to carry out distributed processing of the pigment of these 
hues using the anion system macromolecule dispersant which has 
a carboxyl group or a sulfone radical as a water-soluble radical 
also about ink, such as the ink of other hues, for example, yellow, 
a Magenta, and cyanogen. 

[0048] In addition, generally the pH value of the solution at 
the time of distributing a pigment in pure water is called pH 
of a black pigment here the same with being used for the 
physical-properties measuring method of carbon black. Moreover, 
in the boundary tension of the ink to this regular paper, it 
is desirable, when the recorded material used for record is a 
regular paper in the osmosis rate of that the boundary tension 
of black pigment ink is higher than the boundary tension of color 
ink, and ink [ further as opposed to a regular paper ] that the 
osmosis rate of black pigment ink is slower than the osmosis 
rate of color ink. 

[0049] If color record is performed in a regular paper using 
the above ink, fixable is good, concentration is also high and 
an image with few boundary blots can be obtained. Moreover, even 
when it records on the recorded material which has transparency, 
a clear projection image is obtained. And although it is needless 
to say, since it is pigment ink, compared with the case where 
conventional color ink is used, the resistance over light or 
water becomes what was very excellent. 

[0050] As a cationic monomer which constitutes some polymers 
[ at least ] which the giant-molecule dispersant used by this 
invention is obtained mainly by the polymerization of a vinyl 
monomer, and are obtained, the* -salts and these compounds that 
turned the 4th class of the following tertiary amine monomers 
are mentioned. 

[0051] Namely, N and N-dimethylaminoethyl methacrylate 
[CH2=C(CH3)-COO-C2H4N (CH3)2], N and N-dimethylamino ethyl 



acrylate [CH2=CH-COO-C2H4N (CH3)2], N and 

N-dimethylaminopropyl methacrylate [CH2=C(CH3) -COO-C3H6N 
(CH3)2] , NandN-dimethylaminopropylacrylate [CH2=CH-COO-C3H6N 
(CH3)2], N,N-dimethylacrylamide [CH2=CH-C0N (CH3)2], N and 
N-dimethyl methacrylamide [CH2=C (CH3 ) -CON (CH3)2], N and 
N-dimethylaminoethyl acrylamide [CH2=CH-CONHC2H4N (CH3)2], N 
and N-dimethylaminoethyl methacrylamide [CH2=C(CH3) -CONHC2H4N 
(CH3)2], It is N, N-dimethylaminopropyl acrylamide 
[CH2=CH-CONH-C3H6N (CH3)2] , N, and N-dimethylaminopropyl 
methacrylamide [CH2=C (CH3) -CONH-C3H6N (CH3)2] etc. 
[0052] As a compound which forms a salt in the case of tertiary 
amine, a hydrochloric acid, a sulfuric acid, an acetic acid, 
etc. are mentioned, and a methyl chloride, a dimethyl sulfate, 
benzyl chloride, epichlorohydrin, etc. are mentioned as a 
compound used for the 4th class-ization. In this, when a methyl 
chloride, a dimethyl sulfate, etc. prepare a dispersant, it is 
desirable. Underwater, the salt or the 4th class ammonium 
compound of the above tertiary amine is served as a cation, and 
acidity is a stable dissolution field on the neutralized 
conditions. The content in the inside of the copolymer of these 
monomers has 20 - 60% of the weight of the desirable range. 
[0053] Acrylamides, vinyl ether, vinyl pyrrolidone, 
vinylpyridines, and vinyl oxazoline are mentioned as a 
water-soluble monomer which can be dissolved in hydrophobic 
monomers, such as acrylic ester which has hydroxy groups, such 
as acrylic ester which has 2-hydroxyethyl methacrylate and a 
long-chain ethylene oxide chain in a side chain,, as a monomer 
of others which are used for the configuration of the 
above-mentioned macromolecule dispersant, for example, and a 
styrene system monomer, and with a pH of about seven water. As 
a hydrophobic monomer, hydrophobic monomers, such as styrene, 
a styrene derivative, vinyl naphthalene, a vinyl naphthalene 
derivative, alkyl ester of an acrylic acid (meta) , and 
acrylonitrile, are used. In order that a water-soluble monomer 
may make a copolymer exist in stability in a water solution in 
the macromolecule dispersant obtained by copolymerization, it 



uses in 15 - 35% of the weight of the range, and in order to 
heighten the dispersion effect over the pigment of a copolymer, 
as for a hydrophobic monomer, it is desirable to use in 20 - 
40% of the weight of the range. 

[0054] As a carbon black pigment (C. I. pigment black 7) used 
for the black ink of this invention # 2600, #2300, #990, #980, 
#960, #950, #900, #850, #750, #650, MCF-88, MA-600, #95, #55, 
#52, #47, #45, #45L, #44, #40, #33, #32, #30, #25, #20, # 10 
#5 (above, Mitsubishi Chemical make), Printex95, Printex90, 
Printex85, Printex80, Printex75, Printex45, Printex40, 
PrintexP, Printex60, Printex300, Printex30, Printex35, 
Printex25, Printex200, PrintexA, PrintexG, PrintexL6, PrintexL 
(above) The Degussa make, Raven850, Raven7 8 0ULTRA, 
Raven7 60ULTRA, Raven7 90ULTRA, Raven520, RavenSOO, Raven410, 
Raven420, Raven430, Raven450, Raven460, Raven890, Ravenl020 
(above, made' in Colombia), Regal 415R, Regal330R, Regal 250R, 
Regal995R, Monarch800, Monarch880, Monarch900 , Monarch460, 
Monarch280, Monarchl20 (above) The Cabot make etc . ismentioned. 
[0055] As a pigment used for yellow ink C. I. pigment yellow 
1, the C.I. pigment yellow 2, the C.I. pigment yellow 3, the 
C.I. pigment yellow 12, the C.I. pigment yellow 13, the C.I. 
pigment yellow 14, C.I. pigment yellow 16, C. I. pigment yellow 
17, the C.I. pigment yellow 73, the C.I. pigment yellow 74, the 
C.I. pigment yellow 75, the C.I. pigment yellow 83, the C.I. 
pigment yellow 93, C.I. pigment yellow 95, C. I. pigment yellow 
97, C. I. pigment yellow 98, the C.I. pigment yellow 114, the 
C.I. pigment yellow 128, the C.I. pigment yellow 129, the C.I. 
pigment yellow 151, and C.I. pigment yellow 154 grade are 
mentioned. 

[0056] As a pigment used for Magenta ink, the C.I. pigment red 
5, the C.I. pigment red 7, the C.I. pigment red 12, the C.I. 
pigment red 48 (calcium), C. I.' pigment red 48 (Mn) C.I. pigment 
red 57 (calcium), C. I. pigment red 57:1, the C.I. pigment red 
112, the C.I. pigment red 123, the C.I. pigment red 168, the 
C.I. pigment red 184, and C.I. pigment red 2 02 grade are mentioned. 
[0057] As a pigment used for cyanogen ink C. I. pigment blue 



1, the C.I. pigment blue 2, the C.I. pigment blue 3, the C.I. 
pigment blue 15 : 3, the C.I. pigment blue 15 : 34 , the C.I. pigment 
blue 16, C.I. pigment blue 22, C. I. pigment blue 60, the C.I. 
bat blue 4, and C.I. bat blue 60 grade are mentioned. 
[0058] When neutral colors other than red, Green, and the three 
primary colors of blue and others above else are needed, it is 
desirable independent or to use together and to use the following 
pigments. For example C. I. pigment red 20 9, the C.I. pigment 
red 122, the C.I. pigment red 224, the C.I. pigment red 177, 
the C.I. pigment red 194, C.I. pigment Orange 43, C.I. bat violet 
3, C. I. pigment violet 19, C.I. pigment Green 36, C.I. pigment 
Green 7, the CI. pigment violet 23, the C.I. pigment violet 
37, C.I. pigment blue 15:6, C. I. pigment blue 209 grade is 
mentioned. 

[0059] Moreover, a color which is listed below may be made to 
live together in color ink. As a color used for yellow ink, for 
example C. The I. acid yellow 11, the C.I. acid yellow 17, the 
CI. acid yellow 23, the C.I. acid yellow 25 , the C.I. acid yellow 
29, the C.I. acid yellow 42, the C.I. acid yellow 49, C.I. acid 
yellow 61, C. The I. acid yellow 71, the CI. direct yellow 12, 
the C.I. direct yellow 24, the C.I. direct yellow 26, the C.I. 
direct yellow 44, the C.I. direct yellow 86, C.I. direct yellow 
87, C. The I. direct yellow 98, the C.I. direct yellow 100, the 
C.I. direct yellow 130, and C.I. direct yellow 142 grade are 
mentioned. 

[0060] As a color used for Magenta ink C. The I. acid red 1, 
the C.I. acid red 6, the C.I. acid red 8, the C.I. acid red 32, 
the C.I. acid red 35, the C.I. acid red 37, the C.I. acid red 
51, C.I. acid red 52, C. The I. acid red 80, the C.I. acid red 
85, the C.I. acid red 87, the C.I. acid red 92, the C.I. acid 
red 94, the C.I. acid red 115, the C.I. acid red 180, C.I. acid 
red 254, C. The I. acid red 256, -the C.I. acid red 289, the C.I. 
acid red 315, the C.I. acid red 317, the CI. direct red 1, the 
C.I. direct red 4, the C.I. direct red 13, C.I. direct red 17, 
C. The I. direct red 23, the C.I. direct red 28, the C.I. direct 
red 31, the C.I. direct red 62, the C.I. direct red 79, the C.I. 



direct red 81, the C.I. direct red 83, C.I. direct red 89, C. 
The I. direct red 227, the C.I. direct red 240, the C.I. direct 
red 242, and C.I. direct red 243 grade are mentioned. 

[0061] As a color used for cyanogen ink C. The I. acid blue 9, 
the C.I. acid blue 22, the C.I. acid blue 40, the C.I. acid blue 
59, the C.I. acid blue 93, the C.I. acid blue 102, the C.I. acid 
blue 104, C.I. acid blue 113, C. The I. acid blue 117, the C.I. 
acid blue 120, the C.I. acid blue 167, the C.I. acid blue 229, 
the C.I. acid blue 234, the CI. acid blue 254, C.I. direct blue 
6, C.I. direct blue 22, C. The I . direct blue 25, the C.I. direct 
blue 71, the C.I. direct blue 78, the C.I. direct blue 86, the 
C.I. direct blue 90, the C.I. direct blue 106, and C.I. direct 
blue 199 grade are mentioned. However, also when making these 
colors live together, pigment particle size, the pigment content 
in ink, etc. need to be contained within limits mentioned later. 

[0062] In this invention, in case a pigment is distributed as 
a dispersant using the above mentioned cation system water 
soluble polymer, as a pigment desirable from a 
physical-properties side, that in which pH of the simple water 
dispersing element by which the pigment with which the 
isoelectric point was adjusted by six or more, or a pigment is 
characterized has neutral or basic pH, for example, a pigment 
it is [ pigment ] more than 7-10, is desirable in respect of 
dispersibility . This is understood because the interaction force 
like ion of a pigment and a cation system water soluble polymer 
is strong. 

[0063] In order to obtain the particle aquosity dispersing 
element of a pigment using the above ingredients, it is desirable 
to adopt the following approaches. 

(1) In the case of carbon black : perform pre mixing processing 
in a cation dispersant solution, carry out milling of the carbon 
black with the distributed equipment of a high shear rate 
succeedingly, and after dilution, in order to remove a big and 
rough particle, perform centrifugal separation. processing . Then, 
the ingredient for a desired ink formula is added and ageing 
processing is performed depending on the case . In order to obtain 



the pigment dispersing element which finally has desired mean 
particle diameter after an appropriate time, centrifugal 
separation processing is performed. Thus, as for pH of the ink 
produced, it is desirable to consider as the range of 3-9. 
[0064] (2) In the case of the pigment of other hues : except 
using an anion system dispersant, it is the same as that of carbon 
black fundamentally. However, when it is the difficult organic 
pigment which is made the diameter of a granule, it is desirable 
to use the processing pigment which performed surfactant 
processing by stages in the middle of pigment composition, 
coincidence, or composition, controlled the crystal growth of 
a pigment particle, and raised wettability. Thus, as for pH of 
the produced ink, it is desirable to consider as the range of 
5-10. carbon black color ink and color ink — as for the mean 
particle diameter, it is indispensable on the stability of a 
dispersing element that it is the range of 0.02-1 micrometer, 
and, in any case, the range of it is 0.03-0.4 micrometers 
preferably. Although it is necessary to take blinding, detailed 
opening, i.e., delivery, into consideration from a viewpoint 
that it is indispensable to the so-called ink jet of making ink 
breathe out from detailed opening although this is an 
indispensable condition from a viewpoint of the stability of 
a dispersing element if this mean particle diameter is examined, 
this mentions later. In addition, the surface tension of good 
ink is the range of 10 - 60 dyn/cm. 

[0065] When recording on a regular paper using these ink, as 
for the point of the clearness of the alphabetic character 
recorded to black pigment ink, it is desirable that boundary 
tension with a form is high, on the other hand, color ink is 
based on the counter diffusion between color ink spreading 
(color bleeding) -- since having a quick osmosis rate brings 
a good result in order to lessen, it is desirable that boundary 
tension with a form is low. Thus, if black ink has high boundary 
tension with acidity and color ink has low boundary tension by 
basicity, the inclination for black ink to flow into a color 
ink side will decrease, and the color bleeding of black ink and 



color ink will completely be lost as amatter of fact . In addition,, 
the above-mentioned ink and the boundary tension of a form are 
amounts measured by the equipment (Wilhelmy being equipment using 
law product name WET-3000 Rhesca Co., Ltd. make) marketed as 
for example, a dynamic wettability testing machine . The contact 
angle [ as opposed to / that boundary tension is high / a regular 
paper ] pointed out that it was 90 degrees or more also in a 
short time for 1 second - several seconds, and has pointed out 
that it is 90 degrees or less as boundary tension is low. 

[0066] The dispersant used for the color inkusedby this invention 
is water-soluble **** of alkali fusibility, weight average 
molecular weight is 1, 000-30, 000, and the range of it is 
3, 000-15, 000 preferably . Specifically, they are the copolymers 
which consist of hydrophilic monomers, such as hydrophobic 
monomers, such as styrene, a styrene derivative, vinyl 
naphthalene, a vinyl naphthalene derivative, alkyl ester of an 
acrylic acid, and alkyl ester of a methacrylic acid, alpha and 
beta-ethylene nature unsaturated carboxylic acid and its fatty 
alcohol ester, an acrylic acid, a methacrylic acid, a maleic 
acid, an itaconic acid, boletic acid, and those derivatives, 
those salts, etc. a copolymer which structures , such as random, 
a block, and a graft, — having — **** the acid number — 
100-430 — it is the range of 130-360 preferably. 

[0067] As a dispersant used for this invention, it is still more 
possible to also use water soluble resin, such as water-soluble 
polymers, such as polyvinyl alcohol and a carboxymethyl cellulose, 
a naphthalene sulf onic-acid formaldehyde condensate, and 
polystyrene sulfonate. However, the direction of water-soluble 
**** a f alkali fusibility is possible for hypoviscosity-izing 
of dispersion liquid, and there is an advantage that distribution 
is also easy. Although the amount of these dispersants used is 
experimentally determined using the selected pigment and the 
selected dispersant, as for the amount of the resin which is 
adsorbing and dissolving in the pigment, it is desirable that 
it is 4 or less % of the weight in ink. 

[0068] A base is required to use the above-mentioned dispersant 



in a drainage system. Therefore, as a suitable base, inorganic 
bases, such as organic bases, such as ethanolamine, 
diethanolamine, triethanolamine, N-methylethanol amine, 
N-ethyl diethanolamine, 2-amino-2-methyl propanol, 
2-ethyl-2-amino-l, 3-propanediol , 2- (2-aminoethyl) 

ethanolamine, tris (hydroxymethyl ) aminomethane, ammonia, a 
piperidine, morpholine, and beta-dihydroxyethyl urea, a sodium 
hydroxide, a potassium hydroxide, and a lithium hydroxide, are 
mentioned. Although the optimal base kind changes with classes 
of the selected pigment and dispersant, it is nonvolatile and 
isdesirable. [ of stability and the high thing of water retention ] 
From the amount calculated from the acid number of a dispersant, 
the amount of the base to be used is fundamentally used as an 
amount of bases required to neutralize it, respectively. The 
base of the amount exceeding the equivalent of an acid depending 
on the case may be used. It is performed for the purpose, such 
as improvement in dispersibility, pH adjustment of ink, 
adjustment of the record engine performance, and improvement 
in moistness. 

[0069] As a solvent used for ink in this invention, they are 
organic solvents with water and a miscibility. As an organic 
solvent, it can divide into three groups as following. That is, 
moistness is high, it is hard to evaporate , and there are a solvent 
of the 1st group which is excellent in a hydrophilic property, 
and organic nature, the wettability to a hydrophobic front face 
is good, evaporation drying has the solvent of a certain 2nd 
group, and moderate wettability, and it is the solvent 

(monohydric alcohol) of the 3rd group of hypoviscosity . 

[0070] As a solvent belonging to the 1st group, ethylene glycol, 
a diethylene glycol, Triethylene glycol, tripropylene glycol, 
a glycerol, 1, 2, 4-butane triol, 1 and 2, 6-hexane triol, 1, 
2, 5-pentanetriol, 1, 2-butanediol , 1, 3-butanediol, 
1, 4-butanediol, dimethyl sulfoxide, diacetone alcohol, 
Glycerol monoallyl ether, propylene glycol, a butylene glycol, 
A polyethylene glycol 300, thiodiglycol, a 

N-methyl-2-pyrrolidone, 2 -pyrrol idone , gamma-butyrolactone, 



1, 3-dimethyl-2-imidazolidinone, Sulfolane, trimethylol 
propane, trimethylolethane, neopentyl glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene 
glycol mono-isopropyl ether, ethylene glycol monoallyl ether, 
The diethylene-glycol monomethyl ether, diethylene glycol 
monoethyl ether, The triethylene glycol monomethyl ether, the 
triethylene glycol monoethyl ether, 

Propylene-glycol -monomethyl-ether , 

dipropylene-glycol-monomethyl-ether, beta-dihydroxyethyl 
urea, urea, acetonylacetone, HENTA erythritol, 1, and 
4-cyclohexane diol etc. is mentioned. 

[0071] As a solvent belonging to the 2nd group, hexylene glycol, 
the ethylene glycol monopropyl ether, Ethylene glycol monobutyl 
ether, the ethylene glycol mono-isobutyl ether, Ethylene glycol 
monophenyl ether, diethylene-glycol diethylether , The 
diethylene-glycol monobutyl ether, the diethylene-glycol 
mono-isobutyl ether, The triethylene glycol monobutyl ether, 
triethylene glycol wood ether, Triethylene glycol diethylether, 
tetraethylene glycol wood ether, Tetraethylene glycol 
diethylether, the propylene glycol monobutyl ether , Dipropylene 
glycol monomethyl ether, the dipropylene glycol monoethyl ether, 
The dipropylene glycol monopropyl ether, the dipropylene glycol 
monobutyl ether, Tripropyllene glycol monomethyl ether, 
glycerol monoacetate, Glycerol diacetate, triacetin, ethylene 
glycol monomethyl ether acetate, Diethylene-glycol monomethyl 
ether acetate, a cyclohexanol , 1, 2-cyclohexane diol , 1-butanol, 
3-methyl-l, 5-pentanediol, 3-hexene-2, 5-diol, 2,. 3-butanediol, 
1, 5-pentanediol, 2, 4-pentanediol , 2, and 5-hexandiol etc. is 
mentioned. 

[0072] As a solvent belonging to the 3rd group, ethanol, 
n-propanol, 2-propanol, l-methoxy-2-propanol , furfuryl alcohol , 
tetrahydrof urf uryl alcohol, eto. are mentioned. As for the total 
amount of the water-soluble above solvents, it is desirable to 
use it in 5 - 40% of the weight of the range to the whole ink 
in general. 

[0073] In each watercolor pigment ink which constitutes the ink 



of this invention, it is possible to add a surfactant , pHregulator, 
antiseptics, etc. The surface active agent is useful to the 
wettability accommodation to preparation of the high color ink 
of permeability, the exoergic heater in Bubble Jet, and a 
regurgitation nozzle front face etc. As an ingredient, it can 
choose from the existing commercial item suitably. When the 
physical properties of each ink which consists of above 
ingredients are summarized, black ink has high surface tension 
(an outline 30 - 60 dyn/cm) , and, on the other hand, it is [ color 
ink ] desirable to have low surface tension (an outline 10 - 
40 dyn/cm) . 

[0074] If color record is performed to a regular paper using 
the above black watercolor pigment ink and the color ink in this 
invention, a black alphabetic character etc. is clear, and even 
if the image, the graph, and the black alphabetic character adj oin 
each other, there is no mutual blot and it is clear respectively. 

[0075] When using the color ink of this invention, as a recorded 
material, either, such as plastic film for general regular papers 

(for example, paper of fine quality, a report grade paper, or 
bond paper etc. ) , coat paper, and OHP, can be used. As mentioned 
above, although this invention is applicable to all ink jet 
recording methods, especially, especially when using it for the 
ink jet record approach of a type of making ink breathing out 
according to the foaming phenomenon of the ink by heat energy, 
it is suitably, and the regurgitation of ink is stabilized 
extremely, and there is the description, that generating of a 
satellite dot^etc . does not arise . However, the need of adjusting 
physical properties thermal in this case, for example, specific 
gravity, a coefficient of thermal expansion, thermal 
conductivity, etc. may arise. 

[0076] Next, the more characteristic point of this invention 
is explained. As mentioned above, blinding [ in / about the 
so-called ink jet recording method of this invention making ink 
breathe out from detailed opening / the delivery section ] is 
fatal to an ink jet recording method. Since the pigment is not 
necessarily dissolving like a color and is only distributing 



this from what uses color ink by what uses into a solvent the 
pigment ink which distributed the particle like this invention, 
blinding tends to happen. Furthermore, since the detailed 
diameter of a delivery of a delivery which is not in the former, 
for example, a diameter, assumes the ink jet recording head which 
is less than [ phi25micrometer ] (it will be less than [ 500 
micrometers ] two if it says in area) in this invention, this 
blinding is a very serious problem. 

[0077] By the way, it originates in the principle of the ink 
jet recording method that ink injects from opening with detailed 
blinding itself. That is, it is generated although opening is 
detailed therefore. Therefore, there is close relation to the 
magnitude of the opening and the magnitude of the pigment also 
as used in the field of the foreign matter in ink so to speak. 

[0078] This invention finds out the difficulty of being generated 
and those relation of blinding in view of this point paying 
attention to the magnitude of a delivery, and the magnitude of 
a pigment particle. After having specifically prepared the ink 
into which pigment particle diameter was changed, using the ink 
jet recording head which the magnitude of a delivery understands 
and performing fixed time amount ink injection, fixed time amount 
neglect was carried out, ink injection was resumed, and the 
existence of the blinding of a delivery was investigated. In 
that case, it considered that not only the complete obstruction 
of a delivery but the prior signs (slight blinding) which result 
in partial blinding and partial it were blinding, and they were 
tested. 

[0079] The used head is a head of the ink jet recording method 
which uses the heat energy of a configuration as shown in drawing 
1 . However, although the head shown in drawing 1 showed that 
from which the tip of passage is a delivery as it is, what was 
used for the experiment forms the nozzle plate 20 which has the 
nozzle 21 formed at this tip by the array consistency 4 of passage, 
and the same array consistency, as shown in drawing 3 (the 
perspective view before drawing 3 (A) attaches a nozzle plate 
20, and drawing 3 (B) are the perspective views after attaching) . 



the thing in which only four deliveries are in order that what 
also showed the number of the deliveries (nozzle) to drawing 
1 and drawing 3 may simplify explanation, or moreover, having 
actually used it, although shown partially — the number of 
deliveries — 128 pieces — it is — the array consistency — 
400dpi — coming out . Moreover, the resistance was llOohms, 
the magnitude of a heating element is 22micrometerx90micrometer , 
and setting 24V and driving pulse width, drive frequency set 
driver voltage of ink injection to 12kHz for 6.5 microseconds. 
In addition, the recording head was prepared to H1-H4 (each 
diameter of a delivery was set to Hl=phi25micrometer , 
H2=phi20micrometer, H3=phil5micrometer , and 

H4=phil0micrometer) . Moreover, all thickness of the nozzle plate 
was set to 4 0 micrometers. 

[0080] Combining H1-H4 from which the diameter of a delivery 
differs, although the used ink is based on the following 
presentations andprocesses , pigment particle size prepared what 
was changed to 0.005-1 micrometer, and tested it. Moreover, the 
conditions of the neglect after performing fixed time amount 
ink injection are 10-hour neglect in the ambient atmosphere of 
the temperature of 40 degrees C, and 30% of humidity. 

[0081] The process of ink is shown below. The following carbon 
black dispersing elements D1-D10 were produced using the water 
solution which dissolved the copolymer P with a weight average 
molecular weight [ the acid number 325 and weight average 
molecular weight 11,000 ] which consist of styrene / amethacrylic 
acid / butyl acrylate, and a glass transition temperature of 
84 degrees C using the potassium. 

- Copolymer P water solution (20 % of the weight of solid content) 
The 40 sections - carbon black MCF-88 (Mitsubishi Chemical make ) 
The 24 sections - diethylene glycol The 20 sections - isopropyl 
alcohol The ten sections - water The 130 sections [0082] These 
ingredients were taught to the batch type vertical mold sand 
mill (product made from eye MEKKUSU ) , and distributed processing 
was performed for 3 hours, having been filled up with the glass 
bead of the diameter of 1mm as media, and carrying out water 



cooling. The viscosity of the liquid after distribution obtained 
17cP(s) and the rough dispersing element of pH=9.6. The 
dispersing elements D1-D17 which changed the mean particle 
diameter of a pigment to 0.005-1 micrometer were obtained by- 
applying these dispersion liquid to a centrifugal separator, 
and removing a big and rough particle, and changing various 
conditions of centrifugal separation. These dispersing elements 
were diluted with water and viscosity 2.5cP, surface-tension 
45 dyn/cm, and the ink B1-B17 for black basicity ink jets of 
pH=9.5 were obtained. The solid content of the last preparation 
ob j ect was about 7 % of the weight . In addition, the final pigment 
content in these ink is 5 % of the weight. In addition, mean 
particle diameter measured in particle-size-distribution 
measuring device ELS-800 (product made from the Otsuka electron) 
by dynamic light scattering, and the value acquired from the 
initial inclination of an autocorrelation function showed 
normal . 

[008 3] The result of having investigated the generating situation 
of blinding is described in Table 1-4 combining the heads H1-H4 
which changed these ink B1-B17 and the above-mentioned diameter 
of a delivery. 

However, as for Table 2, in the case of a head HI (25 micrometers 
of diameter Do=phi of a delivery) , in the case of a head H2 (20 
micrometers of diameter Do=phi of a delivery) , Table 4 shows 
the case of a head H4 (10 micrometers of diameter Do=phi of a 
delivery) for Table 1 in the case of a head H3 (15 micrometers 
of diameter Do=phi of a delivery), as for Table 3. 

[0084] 

[Table 1] 



[0085] 
[Table 2] 



[0086] 



[Table 3] 



[0087] 
[Table 4] 



[0088] The above result shows that the stable ink injection 
without blinding is obtained, if it is made for the pigment 
particle size Dp and the diameter Do of a delivery to satisfy 
the relation of 0.001 <=Dp/Do<=0 . 01 . In addition, what is 
necessary is just to carry out within limits converted by the 
surface ratio in the case of other configurations (polygon) , 
although the delivery is carrying out by being round in the 
experiment . 

[0089] Next, other descriptions of this invention are explained . 
As mentioned above, this invention is considered on the 
assumption that pigment ink. That is, the particle which is not 
the color that is dissolving in solvents, such as water, but 
a pigment is distributing the coloring agent in a record liquid. 
Therefore, the content in the ink of the dispersant of the pigment 
containing the pigment content and solid content is ****** about 
big effect to blinding. So, it investigated about those contents 
and relation of the blinding of a delivery here. 

[0090] The used head was the same as said head H2 (20 micrometers 
of diameter Do^phi of a delivery) , in pigment particle-size 
Dp=0 . 03micrometer ink (B4) , changed the amount of the copolymer 
P which consists of the styrene / a methacrylic acid / butyl 
acrylate as the pigment content and pigment agent, and 
investigated the amount of the solid content in final ink, and 
the ease of carrying out of blinding. The approach of a blinding 
test etc. is the same as the above-mentioned approach. A result 
is shown in Table 5. 

[0091] 

[Table 5] 



[0092] That what is necessary is just to **** the pigment content 
in ink to 1 - 10% of the weight, the above result shows that 
blinding arises, when it is made [ more ] than it. Moreover, 
it also turns out the amount of the final solid content not only 
containing a pigment content but a pigment, and that it must 
carry out to 15 or less % of the weight. In addition, when a 
pigment content is 1 % of the weight, there are no worries about 
blinding, but when using it only in this ink, concentration is 
low and is not practical. However, it can be suitably used as 
light ink of the recording device using the so-called shade ink 
of two or more classes. Moreover, even if it is the case where 
it is used only in this ink, it is possible to add a color and 
to compensate a part for low density. 

[0093] Next, the description of further others of this invention 
is explained- Since the ink jet recording head to which this 
invention is applied is generally applied suitable for color 
record, it explains the configuration of the color ink jet 
recording head to which this invention is applied suitably here. 
[0094] Drawing 4 is drawing showing an example of the ink jet 
head of this invention, and comes to form the ink regurgitation 
elements 31Y, 31M, and 31C of two or more colors in this invention 
on the common heating element substrate section 30 of one sheet 
like illustration. This example shows the example of three colors 
of yellow (Y) , a Magenta (M) , and cyanogen (C) as ink of two 
or more colors. In addition, in this example and the example 
after this, although each four colors or five pieces explain 
in order that the ink regurgitation element of each color and 
a delivery may simplify drawing, each 64-512 colors are used 
suitably in fact. 

[0095] Drawing 5 shows drawing in which the ink tank section 
40 by which the ink of Y, M, and* C is supplied to the recording 
head section of drawing 4 , respectively was formed- In addition, 
this drawing is drawing showing the concept of the ink jet 
recording head of this invention which consists of the recording 
head section and the ink tank section, and differs from an actual 



thing (it mentions later) . 

[0096] Drawing 6 is drawing which records by carrying the ink 
jet head by this invention on carriage and in which showing the 
so-called configuration of a serial printer. As for a screw rod 
for carriage and 53 to move the guide rod of carriage and for 
54 move [ as for the ink jet head by this invention, and 51 ] 
carriage for 50, as for the detail paper and 52, and 55, a 
detail-paper conveyance roller and 56 are detail-paper control 
koro among drawing. As everyone knows, the recording head 50 

(in the case of the example of illustration, the head shown in 
drawing 5 is carried) arranged by Y, M, C, and one train in the 
lengthwise direction (the migration direction of the recording 
paper 51) is recorded, reciprocating a recording paper 51 front 
in the direction of X. In this invention, whenever it scans 
carriage once, the recording paper is moved in the direction 
of arrow-head Y of drawing. Therefore, the field recorded by 
one scan is the regurgitation element of a head, a part for i.e. , 
the queue length of a delivery. Moreover, since Y, M, and C are 
located in a line with one train in the lengthwise direction, 
full color record will not be able to be performed without the 
**** field in the ink of Y, M, and C overlapping by two scans 
or more. 

[0097] In addition, although the above explanation showed the 
example of three colors of Y, M, and C, it is applied also to 
an ink jet with the delivery train of four colors which added 
black (B) to this by this invention. Although that example is 
shown in drawing 7 , it becomes what added ink regurgitation 
element 31B further for blacks to the example shown in drawing 
4 like illustration in this case. 

[0098] Drawing 8 is other examples with the delivery train of 
four colors. Although the example which manufactured the ink 
passage of each color independently is shown in drawing 4 , this 
drawing is the example which manufactured the passage of 4 
classification by color with shaping of plastics 60 in one. By 
carrying out like this, the assembly cost can be lowered 
remarkably. 



[0099] Usually, a color ink jet recording device fills up one 
recording head as shown in drawing 1 with the ink of one color, 
and puts in order and constitutes this on carriage 70 like two 
or more classification by color and drawing 9 . 71B, 71C, 71M, 
and 71Y are the recording heads for carrying out the regurgitation 
of black, cyanogen, a Magenta, and each color ink of yellow, 
respectively. This is for dependability reservation to one , such 
as a cure against blinding. For example, when the heads 71B, 
71C, 71M, and 71Y filled up with the ink of four colors like 
drawing 5 are independently put in order and constituted on 
carriage 70 and the head of any 1 color starts blinding temporarily, 
the condition of a basis can be recovered by exchanging the head 
of the one color. 

[0100] On the other hand, in this invention, the recording head 
for making two or more colors breathe out ink shown in drawing 
4 - drawing 8 is formed in one. As mentioned above, although 
it is more advantageous considering the recovery measure at the 
time of starting blinding to put in order and constitute 
independently the head filled up with the ink of two or more 
colors on carriage as shown in drawing 9 , since the amount of 
the solid content in the pigment particle size, content, or ink 
was examined wholeheartedly and optimized, the anxiety of 
blinding has been canceled by this invention. Therefore, need 
to put in order the head filled up with the ink of two or more 
colors as shown in drawing 5 , and it is not necessary to constitute 
it on carriage, independently, and for reduction of assembly 
cost, implementation of compactability, and 

highly-precise-izing of the dot location precision of two or 
more colors, as shown in drawing 4 - drawing 8 , the recording 
head for making the ink of two or more colors breathe out is 
formed in one. 

[0101] In addition, the head filled up with the ink of two or 
more colors as a heating element substrate was shown not only 
in the example used as one common substrate but in drawing 10 
like the example of the bubble jet head indicated to be 
one-formation here to drawing 4 - drawing 8 , for example, the 



thing which carried out the laminating of 71B, 71C, 71M, and 
the 71Y, and was unified, is included- This example shows the 
example which formed the nozzle plate 73 of one sheet common 
at the tips 72B, 72C, 72M, and 72Y of passage (before drawing 
10 (A) attaches a nozzle plate 73) . The perspective view after 
drawing 10 (B) attaches, and since punching, assembly-izing, 
and the unified common nozzle plate 73 of one sheet are formed 
with high precision in this case, high degree of accuracy is 
acquired not only for reduction of a manufacturing cost but for 
the dot location precision of two or more colors. 
[0102] Drawing 11 is the example which formed in one the head 
unit which can inject the ink of two or more colors (this example 
three colors of Y, M, and C) with the ink container section, 
drawing 11 (A) is a whole perspective view, and drawing 11 (B) 
is a decomposition perspective view. 100 among drawing a head 
chip and 102 for a head unit and 101 A print circuit, 103 the 
ink container section and 105 (105Y, 105M, 105C) for a top cover 
and 104 A SUTERESU mesh filter, The form material in which 106 
(106Y, 106M, 106C) contained ink, and 107 fill up the ink of 
Y, M, andC ** with a base lid and this example for the ink container 
section connected to the head section and it separately by 
dividing into three inside. Thus, since it can form in a compact 
very much and is lightweight small in case it carries in carriage, 
as for the head unit which made two or more colors one apparatus, 
the motor which is small carriage, and ends and drives carriage 
can also realize small and energy saving. 

[0103] Drawing 12 is drawing for explaining the example at the 
time of considering only the ink container section as a 
disengageable configuration in the ink container one apparatus 
head unit of two or more colors shown in drawing 11 , and the 
perspective view in the condition that drawing 12 (A) separated 
the whole head unit 110 perspective view for this head unit 110 , 
and drawing 12 (B) separated the recording head section 111 and 
the ink container section 112 is shown. Since what is necessary 
is to exchange only the ink container section 112 even if this 
consumes ink in large quantities with a color image mark copy, 



cost reduction is realized. And the advantage of the one apparatus 
head of a color explained by drawing 11 is maintained as it is. 
[0104] Drawing 13 is the above one apparatus head units, it is 
drawing for explaining the example which enabled it to separate 
the ink container section for every color of ink, and the 
perspective view in the condition that drawing 13 (A) separated 
the whole perspective view, and drawing 13 (B) separated the 
recording head section 111 of the head unit 110 and the ink 
container section 112 (112Y, 112M, 112C) of each color is shown. 
The merit of doing in this way with a color image mark copy Since 
the ink of Y, M, and C is not necessarily consumed at the same 
speed When one of ink is lost, even if other ink remains in the 
example of drawing 11 and drawing 12 By having to exchange a 
head unit or the whole one apparatus ink container, and making 
the ink container of each color separate like this invention 
to being disadvantageous in respect of the running cost Reduction 
of much more running cost is realized by it being lost and 
exchanging only the container of ink. 

[0105] As mentioned above, it originates in the principle of 
the ink jet recording method that ink injects from opening with 
detailed blinding itself. That is, it is generated although 
opening is detailed therefore . Therefore, there is close relation 
to the magnitude of the pigment which should be called each 
dimension of the opening, i.e., a delivery, a configuration, 
and description also with the foreign matter in ink so to speak. 
[0106] This invention finds out the difficulty of being generated 
and those relation of blinding in view of this .point paying 
attention to the magnitude of each dimension of a delivery, a 
configuration, description, and a pigment particle . After having 
specifically prepared the ink into which pigment particle 
diameter was changed, using the ink jet recording head which 
each dimension, a configuration; and description understand and 
performing fixed time amount ink injection, fixed time amount 
neglect was carried out, ink injection was resumed, and the 
existence of the blinding of a delivery was investigated. In 
that case, it considered that not only the complete obstruction 



of a delivery but the prior signs (slight blinding) which result 
in partial blinding and partial it were blinding, and they were 
tested. 

[0107] The used head is a head of the ink jet recording method 
which uses the heat energy of a configuration as shown in drawing 
1 . However, although the head shown in drawing 1 showed that 
from which the tip of passage is a delivery as it is, what was 
used for the experiment forms the nozzle plate 20 which has the 
nozzle 21 formed at this tip by the array consistency of passage, 
and the same array consistency, as shown in drawing 3 . Moreover, 
although as for what also showed the number of the deliveries 

(nozzle) to drawing 1 and drawing 3 there are only four deliveries 
in order to simplify explanation, the number of deliveries is 
128 and the array consistency of having actually used it is the 
thing of 400dpi. Moreover, the resistance was llOohms, the 
magnitude of a heating element is 22micrometerx90micrometer , 
and setting 24V and driving pulse width of face, drive frequency 
set driver voltage of ink inj ection to 12 kHz for 6 . 5 microseconds . 
In addition, the recording head set the diameter of a delivery 
to phi25micrometer , and prepared three kinds of heads (H1-H3) 
which changed the thickness (distance of the depth part of the 
delivery section) of the delivery section (thickness of the 
delivery section was set to t= 40 micrometers (HI), 50 micrometers 

(H2) , and 60 micrometers (H3) , respectively) . 

[0108] Although the used ink is based on the following 
presentations andprocesses , pigment particle size prepared what 
was changed to 0.005-4 micrometers, and tested it combining the 
heads H1-H3 from which the diameter of a delivery differs. 
Moreover, the conditions of the neglect after performing fixed 
time amount ink injection are 10-hour neglect in the ambient 
atmosphere of the temperature of 4 0 degrees C, and 30% of humidity . 

[0109] The process of ink is shown below. Anthraquinone system 
pigment pigment red -17 7 dispersing elements D1-D20 were produced 
using the water solution which dissolved the copolymer P with 
a weight average molecular weight [ the acid number 2 90 and weight 
average molecular weight 5,000 ] which consist of styrene / an 



acrylic acid / ethyl acrylate, and a glass transition temperature 
of 77 degrees C using monoethanolamine . 

-A copolymer P water solution (15 % of the weight of solid content ) 
40 section and the pigment red -177 (CROMOPHTAL red A2B — ) The 
Ciba-Geigy make The 24 sections - diethylene glycol The 20 
sections - isopropyl alcohol The ten sections - water The 130 
sections [0110] These ingredients were taught to the batch type 
vertical mold sand mill (product made from eye MEKKUSU) , and 
distributed processing was performed for 3 hours, having been 
filled up with the glass bead of the diameter of 1mm as media, 
and carrying out water cooling. The viscosity of the liquid after 
distribution obtained 30cP(s) and the rough dispersing element 
of pH=9 . 8 . The dispersing elements D1-D20 which changed the mean 
particle diameter of a pigment to 0.005-4 micrometers were 
obtained by applying these dispersion liquid to a centrifugal 
separator, and removing a big and rough particle, and changing 
various conditions of centrifugal separation. These dispersing 
elements were diluted with water, a diethylene glycol, and 
ethylene glycol monobutyl ether ( 60 : 25 : 15-fold quantitative 
ratio) , and viscosity 3cP, surface-tension 40 dyn/cm, and the 
ink R1-R20 for red basicity ink jets of pH=9.5 were obtained. 
The solid content of the last preparation object was about 7.5 % 
of the weight. In addition, the final pigment content in these 
ink is 5 % of the weight . 

[0111] In addition, mean particle diameter measured in 
particle-size-distribution measuring device ELS-800 (product 
made from the Otsuka electron) by dynamic light scattering, and 
the value acquired from the initial inclination of an 
autocorrelation function showed normal. The result of having 
investigated the generating situation of blinding is described 
in Table 6-8 combining the head which changed the thickness 

(distance of the depth part of" 'the delivery section) of these 
ink R1-R20 and the above-mentioned delivery section. 

[0112] 

[Table 6] 



[0113] 
[Table 7] 



[0114] 
[Table 8] 

[0115] As for the pigment particle size Dp and the distance (nozzle 
thickness) t of the depth part of a delivery , the above result 
shows that the stable ink in j ection without blinding is obtained, 
if it is made to satisfy the relation of Dp/t<=0 . 01 . In addition, 
although passage and a delivery (nozzle) seem to be continuously 
connected depending on the configuration of a head, the distance 

(nozzle thickness) t of the depth part of the delivery as used 
in the field of this invention means the distance of the part 
which constitutes a nozzle substantially, and thickness. 

[0116] Next, other descriptions of this invention are explained. 
As mentioned above, the particle which is not the color that 
is dissolving in **** , such as water, but a pigment is distributing 
the coloring agent in the record liquid of this invention. In 
order to perform ink droplet injection using such pigment ink, 
it is necessary to make an ink droplet adhere to the location 
of an aim with high precision on the recorded bodies, such as 
paper, not only by blinding but by the stable injection and stable* 
it, although it turned out in the above-mentioned result that 
blinding does not arise when making relation between pigment 
particle size and the distance (nozzle thickness) of the depth 
part of a delivery into a certain within the limits even if it 
was such so-called pigment ink. 

[0117] here, it investigated about the relation between the 
distance (nozzle thickness) t of many depth part of an alike 
and related delivery to blinding, and the distance L from a 
delivery side to the recorded bodies, such as paper. The used 
head is the above-mentioned head of H1-H3, the diameter of a 



delivery is phi25micrometer , the number is 128 pieces, and the 
array consistency is the thing of 400dpi . Moreover, the magnitude 
of a heating element is 22micrometerx90micrometer, the 
resistance is llOohms, and the driver voltage of ink injection 
is [ the drive frequency of 24V and driving pulse width of face ] 
12kHz for 6.5 microseconds. 

[0118 ] The used ink is the above-mentioned ink R5 for red basicity 
ink jet heads, and it evaluated whether high-definition record 

(high dot location precision) would be acquired by using the 
Mitsubishi Paper Mills mat coat NM as the recorded body, changing 
the distance from the delivery side of a head to the recorded 
body, conducting a **** experiment, and evaluating the pixel 
location precision on this recorded body . In addition, like this 
invention, the delivery was small and used pigment ink, the 
gravity operation also considered effect to be ****** and the 
head which injection cannot carry out easily compared with the 
former estimated two kinds of injection directions of the 
direction of a vertical mostly the case where an ink droplet 
was mostly injected perpendicularly to the direction of a 
vertical, in order to find out as good conditions as possible. 
The result is shown in Table 9. 

[0119] 

[Table 9] 

[0120] In addition, in Table 9, when, as for Q, gap from the 
dot location of an aim goes into less than 1/4 dot and, as for 
**, gap from the dot location of an aim goes into 1/4 or more 
dots and less than 1/2 dot, x is the case where 1/2 or more dots 
of gaps from the dot location of an aim shift. In addition, the 
magnitude of 1 dot is abbreviation phi60micrometer . 
[0121] It turns out that stable injection can be performed, a 
highly precise dot location precision is acquired, and 
high-definition record is realized from the above result by a 
delivery being small and using pigment ink like this invention, 
and setting distance from a delivery to a recording surface-ed 



to lOOt or less even if it is the head which injection cannot 
carry out easily compared with the former . By especially carrying 
out the injection direction in the direction of a vertical, and 
also using a gravity operation also shows that the effectiveness 
increases . 

[0122] In addition, if this invention is not necessarily limited 
to making it a vertical completely and a gravity operation is 
used, it will be in it that it is more effective and it will 
use it as a bowl. Therefore, what is necessary is to turn a lower 
part and just to inject so that a gravity operation can be used 
even if the injection direction is not completely made to a 
vertical from the constraint on the configuration of a printer 
in actually using this invention. 

[0123] Next, the more characteristic point of this invention 
is explained. As mentioned above, this invention is made in order 
to solve it, in order that damage on the delivery part produced 
from detailed opening with the pigment contained in ink about 
the so-called ink j et head recording method of making ink breathe 
out and wear may affect the expulsion-of-an-ink-droplet engine 
performance . 

[0124] Although the delivery (nozzle) of the head especially 
used by high-def inition-izing of ink jet record and highly 
minute-ization progressing in recent years also had the common 
thing of 51 micrometers (it is about [ 2000 micrometers ] two 
when it says in area) of 34 micrometers (it is about [ 900 
micrometers ] two when it says in area) of phi33 micrometer-phi 
to phiSO micrometer-phi conventionally, the more detailed 
delivery (when it says in less than [ phi25micrometer ] and area, 
it is less than [ 500 micrometers ] two) has been required. 

[0125] Even if the things with the comparatively big diameter 
of a delivery are damages on some, and wear like before in that 
case, since the delivery from the first is large, it is not extent 
which can almost be disregarded, and the ratio of the damage 
occupied in the magnitude and wear hardly affects 
expulsion-of-an-ink-droplet engine performance (the stability 
of injection, ink mass homogeneity, etc.), either, and does not 



pose a problem. However, since it is a detailed delivery even 
if it is slight damage and wear when it becomes a more detailed 
delivery (it is less than [ 500 micrometers ] two when it says 
in less than [ phi25micrometer ] and area) , the ratio of the 
damage occupied in the magnitude and wear cannot be disregarded, 
but it comes to affect expulsion-of-an-ink-droplet engine 
performance (the stability of injection, ink mass homogeneity, 
etc. ) . 

[0126] By the way, it is thought by choosing appropriately the 
hardness of the ingredient which constitutes the delivery section 
that evasion of damage on such the delivery section and wear 
is possible. This invention investigates the hardness of various 
ingredients, and the relation of damage and wear experimentally 
paying attention to this point. It is a head as shown in drawing 
3, and, specifically, investigates whether damage and wear arise 
in the delivery section, and whether degradation of the 
expulsion-of-an-ink-droplet engine performance arises again by 
changing an ingredient, forming the nozzle plate and performing 
fixed time amount ink injection. Although the used head is a 
head of the ink jet recording method which uses the heat energy 
of a configuration as shown in drawing 3 , in order to simplify 
explanation, as for what was shown in drawing 3 , only four pieces 
show the delivery. The number of deliveries is 128 and the array 
consistency of having actually used it is the thing of 400dpi. 
[0127] Moreover, the resistance was llOohms, the magnitude of 
a heating element is 22micrometerx90micrometer , and setting 24V 
and driving pulse width of face, drive frequency set driver 
voltage of ink injection to 12kHz for 6.5 microseconds. In 
addition, the delivery part (nozzle part) prepared and 
experimented in the head which changed the nozzle plate formed 
with various resin ingredient metallurgy group ingredients. 
Moreover, the diameter of a" • delivery prepared the thing 
(phi25micrometer (HI) and phi20micrometer (H2)). 
[0128] As an example of comparison reference, the diameter of 
a delivery prepared what is phiSOmicrometer (reference head) : 
In this case, the number of deliveries is 48 and that array 



consistency is the thing of 180dpi. And that resistance was 
120ohms, the magnitude of this heating element is 
40micrometerxl80micrometer / and setting 30V and driving pulse 
width of face, drive frequency set driver voltage of ink inj ection 
to 1.8kHz for 7 microseconds. All thickness of a nozzle plate 
was set to 40 micrometers. In addition, although the Rockwell 
hardness estimated the hardness of various ingredients , a nozzle 
plate is not necessarily performing actual hardness measurement, 
and a test piece is made and measured with the same ingredient 
as the ingredient which forms the nozzle plate. 
[0129] The ingredient in which the nozzle plate was formed is 
shown in Table 10 with hardness, although the Rockwell M scale 
mainly showed hardness — a part — B scale weighting showed 
the metallic material (B scale weighting is applied to a thing 
harder than what indicates by M scale) . 
[0130] 
[Table 10] 

[0131] Although the used ink is based on the following 
presentations and processes, pigment particle size prepared what 
was changed to 0.02-1 micrometer, and tested it combining the 
head from which the ingredient of the head from which the diameter 
of a delivery differs, and the delivery section differs. 
[0132] The process of ink is described below. Pigment red 122 
dispersing elements D1-D10 were created using the water solution 
which dissolved the copolymer P with a weight average molecular 
weight [ the acid number 265 and weight average molecular weight 
8, 000 ] which consist of styrene / an acrylic acid / butyl acrylate, 
and a glass transition temperature of 67 degrees C using 
ethanolamine . 

-A copolymer P water solution (15*% of the weight of solid content) 
The 40 sections - pigment red 122 (the first gene SUHA magenta 
RT, Dainippon Ink make) The 24 sections - diethylene glycol The 
20 sections - isopropyl alcohol The ten sections - water The 
130 sections [0133] These ingredients were taught to the batch 



type vertical mold sand mill (product made from eye MEKKUSU) , 
and distributed processing was performed for 3 hours, having 
been filled up with the glass bead of the diameter of 1mm as 
media , and carrying out water cooling . The viscosity of the liquid 
after distribution obtained 18cp and the rough dispersing element 
of pH=9.5. The dispersing elements D1-D7 which changed the mean 
particle diameter of a pigment to 0.02-1 micrometer were obtained 
by applying these dispersion liquid to a centrifugal separator, 
and removing a big and rough particle, and changing various 
conditions of centrifugal separation. These fine dispersion 
liquid were diluted with water, a diethylene glycol, and ethylene 
glycol monobutyl ether ( 60 : 30 : 10-fold quantitative ratio) , and 
the ink M1-M7 for Magenta color base nature ink jets of the 
viscosity of 3.3cps, surface-tension 35 dyne/cm, and pH9 . 3 was 
obtained. The solid content of the last preparation object was 
about 7 . 5 % of the weight . In addition, the final pigment content 
in these ink is 5 % of the weight. In addition, mean particle 
diameter measured in particle-size-distribution measuring 
device ELS-800 (product made from the Otsuka electron) by dynamic 
light scattering, and the value acquired from the initial 
inclination of an autocorrelation function showed normal. 
[0134] Combining the head from which the ingredient of the head 
from which these ink M1-M7 and the above-mentioned diameter of 
a delivery differ, and the delivery section differs, it is made 
to become 5x108 drops per delivery, and expulsion of an ink droplet 
was all carried out 128 nozzle. And it is immediately after 
regurgitation initiation and after termination, and the result 
of having investigated whether damage and wear having arisen 
in the delivery section, consequently degradation of the 
expulsion-of-an-ink-droplet engine performance having arisen 
is described in Table 11, Table 12, and Table 13. In addition, 
damage and wear of the delivery section are seen and degradation 
of the expulsion-of-an-ink-droplet engine performance produces 
the thing and x from which degradation of the 
expulsion-of-an-ink-droplet engine performance did not produce 
the thing and ** from which damage or wear of discharge part 



opening were not seen, and front Naka and 0 did not produce 
degradation of the expulsion-of -an-ink-droplet engine 
performance, either although damage and wear of the delivery 
section were seen. 
[0135] 
[Table 11] 



[0136] 
[Table 12] 



[0137] 
[Table 13] 

[0138] Like the example of comparison reference, with the head 
of a big delivery, the above result shows not resulting in 
degradation of discharging performance, even if some damages 
and wear arise in the delivery section. On the other hand, in 
being very detailed, in order to perform expulsion of an ink 
droplet stabilized since the expulsion-of -an-ink-droplet 
engine performance would deteriorate if damage and wear arise 
in the delivery section that the diameter of the target delivery 
[ this invention ] is less than [ phi25micrometer ] , it turns 
out that conditions which neither damage nor wear produces in 
the delivery section must be chosen. In addition, even if the 
configurations of a delivery are cases, such as not a round head 
but a rectangle, and a trapezoid, this invention is applied 
suitably. In that case, less than [ phi25micrometer ] is less 
than [ about 500 micrometers ] two in an equivalent for area, 
and even if this inventions are configurations other than a round 
head, the area is applied to about 500-micrometer thing of a 
delivery in which it is less than two. 

[0139] What is necessary is just to specifically use the 
ingredient (S3-S11) of 65-120 for the resin ingredient which 



forms the delivery section on the Rockwell M scale, as shown 
in Table 11 and Table 12 . Moreover, pigment particle size should 
just use the ink of the range which is 0.02 micrometers - 0.2 
micrometers . In addition, even if it is less than 65 on the Rockwell 
M scale like samples SI and S2 f if 0 . 02-micrometer ink is used, 
expulsion-of -an~ink-droplet performance degradation will not 
produce pigment particle size, but since the ink which can be 
used is limited very much, it cannot be said that it is not much 
practical . 

[0140] In addition, although the example of bubble j et explained 
all the above explanation, without being limited to this, this 
invention has a detailed delivery and is applied to all the ink 
jets that use pigment ink. Moreover, although the example of 
a recording head also gives and explains the example of 
monochromatic ink, it cannot be overemphasized that it is 
applicable also to a color ink jet. 

[0141] 

[Effect of the Invention] Effectiveness corresponding to claim 
1: In the fluid injection recording device which is made to 
distribute the pigment which is a particle as a coloring matter, 
and is used as a record liquid, since it considered as the optimal 
diameter of a particle for the diameter of a delivery, while 
realizing the high-degree-of -accuracy mark copy and realizing 
a high water resisting property and high lightf astness using 
the very detailed delivery which is not in the former which is 
less than [ phi25micrometer ] , the blinding of a delivery was 
lost and dependability improved. 

[0142] Effectiveness corresponding to claim2 : Since the relation 
between the diameter of a delivery and the diameter of a particle 
shown in claim 1 was applied to the fluid injection recording 
device which uses color ink, even if it used various color pigments , 
while realizing the highly minute color mark copy which does 
not have the blinding of a delivery and is not in the former, 
a high water resisting property and high lightf astness were 
realizable. 

[0143] Effectiveness corresponding to claim 3: In the fluid 



injection recording device which is made to distribute the 
pigment which is a particle as a coloring matter, and is used 
as a record liquid, since the content of the particle in said 
record liquid and the amount of solid content were optimized, 
while practically sufficient concentration was obtained, and 
the pigment carried out stable distribution and realizing a t high 
water resisting property and high lightf astness , the blinding 
of a delivery was lost and dependability improved. 
[0144] Effectiveness corresponding to claim 4 : Since the content 
of the particle in a record liquid and the amount of solid content 
were optimized, even if it used various color pigments, while 
realizing the highly minute color mark copy which the color 
pigment in a record liquid carries out stable distribution, and 
does not have the blinding of a delivery, and is not in the former, 
a high water resisting property and high lightf astness were 
realizable . 

[0145] Effectiveness corresponding to claim 5: In the fluid 
injection recording device which is made to distribute the 
pigment which is a particle as a coloring matter, and is used 
as a record liquid, since the distance and the diameter of a 
particle of a depth part of a delivery were optimized, while 
realizing the high definition mark copy and realizing a high 
water resisting property and high lightf astness using the very 
detailed delivery which is not in the former which is less than 
[ phi25micrometer ] , the blinding of a delivery was lost and 
dependability improved . 

[0146] Effectiveness corresponding to claim 6: -In the fluid 
injection recording device which is made to distribute the 
pigment which is a particle as a coloring matter, and is used 
as a record liquid, since it considered as the configuration 
which ink droplet injection tends to carry out, the blinding 
of a delivery was not only lost*, but the stable injection and 
high-definition record were realizable. 

[0147] Effectiveness corresponding to claim 7: In the fluid 
injection recording device which is made to distribute the 
pigment which is a particle as a coloring matter, and is used 



as a record liquid, when a delivery part is formed with resin, 
by optimizing the hardness of resin, damage on a delivery part 
and wear were lost, there is no degradation of the ink droplet 
injection engine performance, and the stable high-definition 
record came to be acquired. 

[0148] Although damage on a delivery part and wear are lost, 
there is no degradation of the ink droplet injection engine 
performance and the stable high-definition record is acquired 
by optimizing the hardness of resin, invention of this claim 
7 Since the ratio of the magnitude of the damage and wear to 
the diameter of a delivery is small like before even if it does 
not optimize the hardness of resin but there are some damages 
on a delivery part and wear like this invention when the diameter 
of a delivery is comparatively large, it is rare to result even 
in degradation of the expulsion-of-an-ink-droplet engine 
performance . 

[0149] However, since the ratio of the magnitude of the damage 
to generate and wear and the detailed diameter of a delivery 
is large when a diameter of a delivery which is being made into 
the object of this invention uses the very detailed delivery 
which is not in the former which is less than [ phi25micrometer ] 
and it leaves that damage on a delivery part and wear occur, 
without optimizing the hardness of resin, degradation of the 
expulsion-of-an-ink-droplet engine performance becomes 
remarkable, and poses a problem, clearer than the above 
explanation -- as this invention the diameter of a delivery 
** it is effective especially when the very detaileddelivery 
which is not in the former which is 25 micrometers or less is 
used. 

[0150] Effectiveness corresponding to claim 8 : in the fluid 
injection recording device which is made to distribute the 
pigment which is a particle as *a coloring matter, and is used 
as a record liquid, since the diameter of a particle was optimized 
Also when a delivery part is formed with resin, with ****** which 
the stable ink droplet injection obtains, damage on a delivery 
part and wear become that there is nothing, degradation of the 



ink droplet injection engine performance is lost, it is 
stabilized over a longperiodof time, and high-definition record 
came to be acquired. 

[0151] Effectiveness corresponding to claim 9: While being able 
to miniaturize the whole fluid injection recording device of 
a color by making two or more recording heads which carry out 
the regurgitation of the record liquid of two or more colors 
into the head unit formed in one, since it can form in a compact 
very much and is lightweight small in case it carries in carriage, 
as for two or more color one apparatus head unit, the motor which 
is small carriage, and ends and drives carriage can also realize 
small and energy saving. 

[0152] Furthermore, although the danger of blinding generally 
increases two or more recording heads in this way in the head 
unit formed in one since the number of deliveries also increases 
two or more times from the case of monochrome and various color 
pigments are used In this invention, since the particle diameter 
of a pigment, the content of the pigment to the inside of a record 
liquid, and the amount of solid content were optimized, there 
was no blinding of a delivery, and while realizing the highly 
minute color mark copy, a high water resisting property and high 
lightf astness were realizable. 

[0153] Effectiveness corresponding to claim 10: Since the ink 
container section which makes the ink injection head of two or 
more colors to one, and supplies ink to it further was also formed 
in one, in addition to the effectiveness of claim 9, much more 
miniaturization was realized and what has very good handling 
has been realized. 

[0154] Effectiveness corresponding to claim 11: Since the head 
section and the record liquid reservoir section which are a record 
liquid discharge part were made disengageable, in addition to 
the effectiveness of claim 9, "the running cost was able to be 
reduced. 

[0155] Effectiveness corresponding to claim 12: Since what is 
necessary was to have exchanged only the ink container according 
to the color of ink when one of ink was lost, since the record 



liquid reservoir section was made disengageable according to 
the color of ink, in addition to the effectiveness of claim 11, 
still much more running cost reduction was realizable. 



[Translation done . ] 
* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the 
use of this translation. 

1. This document has been translated by computer. So the 
translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining an example of a bubble 
jet mold recording head. 

[Drawing 2] It is drawing for explaining the principle of the 
expulsion of an ink droplet of the ink jet of Bubble Jet. 
[Drawing 3] It is drawing showing the example of the ink jet 
head which has a nozzle plate. 

[Drawing 4] It is drawing showing an example of the ink jet head 
of this invention. 

[Drawing 5] It is drawing showing the example which formed the 
ink tank in the recording head section of drawing 4 . 
[Drawing 6] It is drawing showing an example by considering an 
ink jet head as a serial printer configuration. 



[Drawing 7] It is drawing showing an example with the delivery 
train of four colors. 

[Drawing 8] It is drawing showing the example which unified the 
head of four colors. 

[Drawing 9] It is drawing showing the example which arranged 
the head of four colors in on carriage independently. 

[Drawing 10] It is drawing showing the example which carried 
out the laminating of the head of two or more colors, and was 
unified. 

[Drawing 11] It is drawing showing the example which formed a 
head unit and the ink container section in one. 
[Drawing 12] It- is drawing showing the example at the time of 
making only the ink container section a disengageable 
configuration . 

[Drawing 13] It is drawing showing the example which enabled 
it to separate an ink container for every color of ink. 
[Description of Notations] 

1 [ — A delivery, 5 / — Passage slot, ] — A lid substrate, 

2 — A heating element substrate, 3 — Record liquid input, 4 
6 [ — Heating element , ] — A common liquid room, 7 An individual 
lead electrode, 8 — A common lead electrode, 9 10 [ — A drop, 
30 / -- Heating element substrate, ] -- Ink, 10 1 — An ink column, 

II — Air bubbles, 12 31Y, 31M, 31C, 31B — An ink regurgitation 
element, 40 — Ink tank, 50 [ — Guide rod, ] — A recording 
head, 51 — The detail paper, 52 — Carriage, 53 54 -- A screw 
rod, 55 — A chart-drive roller, 56 Recording paper control 
koro, 70 — Carriage, 71B, 71C, 71M, -71Y — A head, 72B, 72C, 
72M, 72Y — Delivery, 73 — A nozzle plate, 100 — A head unit, 
101 — Head chip, 102 [ — A filter, 106 / — The form material 
for ink sinking in, 107 / -- A base lid, 110 / — A head unit, 

III / — The head section, 112 / Ink container section. ] 
— FPC, 103 — A top cover, 104- — The ink container section, 
105 
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©/•^^xaK-fft, qttbnj:0^>^tti o' a^s 

L&i6S 0 

[0 0 3 7] 0 2 (D) tiMrSi 1 

RtaiPEcj;DM^©ttWcffls-r5^©-r> 
So fi?si i©i*«©«^:iia<jR/<;i/x9iijp©^-r= 40 

[00 3 8] 02 (E) ttSliSl 1 AW '* 

o' ©$ i ciggi5T'{i« i tai^n/-ciije^{s-5ootu)iL> 

tI^T1im^©«lft#oTtti±iPrtE©M / >iCct'3 

qitBpffia^ttaiPrt'\-r>^a-MLT'<>^s i 
o' K<tfni o" a^crt/>So 

[0 0 3 9] 0 2 (F) t±^e»t^rSl 1MU & 

»«c9©s{c^y^ i oa<&u 5£&f*®a<£ etciitt 
tJ%a]*ns«js»cfeSo ttttspST-fi, ^sa^tbp so 
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rtE<fc DHlvK»Kft*fcA*-X*X*vfc£ < tttBP 
AfcA»)&A/T?*T^*. ^y*a©fti»tj$rSl 2 
ES«©^^8~1 3m/se c©j£fiT*!Rl 

[0040] 02 (c) im&uMy.ttf^&mwm 

KJ:»)Htf«lft (>J7-r;l0 £*iT02 (A) ©:Rf®K 

[0 0 4 l ] 03te, 01 C^Lfc'vy K£«iii\ ift 
«W)Jfe«W5»fCjJiJJfc/X;l'*2 0*»W-fcfe©-e, 0 3 

(A) tt/XA«2 0*tt9tttt*tt©ttMk 0 3 

(B) tt«0f*t*fcft©««*a5UT^*. C©if^ 
c©7X;Hli, ®JJ§ (7^X^-y^) 7^;bA 

fc» 0J*tf» x+i/TU— «f-^J;oT/X;l/2 

tf^ffitftnil?©^&T^fi££*iSa\ ^© 

^©«£ *&&© ct a t arajtea&fcgtffc s 0 
[0042] j^±a^^|ijffl Lfc^7>v? x >y b^teii 

c©^SKi8Ssn5fe©-ei4*<, £T©-r 
y^'j^v hffi»stigffl*ns*.©-pa5So 

[0 0 4 3] #58Wt4> CCi^^^y'i'V MB@ 

ffiK^ffl-rsffiSfflE* siWctt^BJtttjyfli 

So LfrLfc#6, C©f«^£Ki«&©*feg'Jt LT 

isffl t mmzmn<DZ: ? x.wmwwc®mir%> 

IPX, -<>*fi©fi)B©«Jfc. ttB. »H©fg^/X 
/l/»©B8S$!J*£i;£#Sfc^3ra]g*' ! 2&*o fcOfr 
WVX;l/»©BSSS»)tt» I'y^aWLSX&Sfc 
tb.^y^ ->*x 7t-lctoT tta^Wrai!^* So 
[0044] #58E«, cn^fK^-rsfctotc, -fy^ 

n*4fi@& 6 o*tc-r > <7 4>©n«^^a^ if *«je*w 

Lfcfe©T*feSo *aWT?««»'f>i'**«JfflK:^*T 
i^So -fi£t>^ iB»ttf**©*feSiJtt, 7K^i:©j§^ 

LTV>S&©T'£So 

[0 0 4 5] $fc, *«Wti, x!B©J:9lc, ^y^->* 

t©-r-ssa^ La^L^a^, c©M^^fB^?Si*©« 
*»K©«fc-5*#iiT**D, <<y*zxmi£mLfcm& 

JyWs.-v h'N-y K©-Ty^©iit)ji%, fill 

Rtttipgi5^©{s, mmz^yzmotiiim&ciemRtf 
[0046] cn*»ft-r *fci6k:, ttthp 

gp^«^-rs^©I«!^W>^}Siil*6mc/X;l/ 
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[0047] *f%wMfmicmm$ti%m&mnjy? 

MeMII*. Sg3«7 5><D«fc3^aSfl4«7>*:i 
*U;l/7? K*/t-*'>4< 

-So 

[0 0 4 8] fcfc, CCW5Kfi«fi«)pHt(i, - 

[0 0 4 9] ^©J:5ft^>**ffllrVt«MS£j?i5 
-IH»*ff5k, zgfit>K<. 

tt*Sffi5ttta#1SK{Bnfcfc©i:fc3. 

[0050] ^fmx-m^in^-m^mu, ±t 

LTt:x;HE-y?— (DM-SiCk-oX'® P>tl5t©T'feo 30 

[0 0 5 1 ] N, N^v^/WS/xf-rt/ 

^^^'Jb-h [CH2=C(CH3)-C00-C2H4N(CH3)2] , N, 
N-y^f-;l7^y^;lT^V U-h [CH2=CH-C00-C 
2H4N(CH3)2] , N, N-^f^^Z/o^M^^ 
iJU-h [CH2=C(CH3)-C00-C3H6N(CH3)2] , N, N-S? 
^>rt/7^/7W;U7^U U-b [CH2=CH-C00-C3H6N 40 
(CH3)2] . N, N->7f;l/7i"J;l'7iF [CH2=CH-C 
0N(CH3)2] , N, N->7f;W^^'J;l/75K [CH2= '* 
C(CH3)-C0N(CH3)2] s N, N->7f;V7 = yxf;l/7 
^'J/V7$K [CH2=CH-C0NHC2H4N(CH3)2] % N, N-v 7 
y f-;l/7 5/xf;W 2 £ ij ,17 5 K [CH2=C(CH3)-C0N 
HC2H4N(CH3)2] , N, N - ->*y ^;U7 5 / 7n k.'/U7 * 
U;l/7 5F [CH2=CH-C0NH-C3H6N(CH3)2] , N, N-i/ 
^ ^;l/7 S / 7n t?;M 2 * D71/7 5 K [CH2=C (CH3) -C 
0NH-C3H6N(CH3)2] mX'3b&o 

[0 0 5 2] S3»7 5>0*^t*5(r^Ts EfcJBfiRt 50 
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wens. c<Df>T\ ^\t^^-)v, vwbvamw 

toMMtWmtS 5 z.Xtff£ U>„ W±o«t o 3 IS 
7^y©^ &*^«&4»7;/*x£Afl:£«Ki*4' 

Ofrtf*tt 2 0 ~ 6 0 ai%OiBH* < » $ U\, 

[0053] iMmftttmmmmcm^tizzn 

^fUU-K mm^Vy**^ FM&fflttti:* 
TS7^'J;l'S?xX7 1 ;l/l|©t Yu*yWkMt%7>? 

-11, &tf p h 7 ifi«©7j<fc j8«ppifiBft*}Sttt y v- 
i: LT, 7*U^73 K3JI. fcfx/bx— r/WI, t£x/l/ 

tfp'JKyJB, \Z-i\>\>v vym, \£-fr**WJy 

fcTx;l/±:7*U>, tTx;l/-f7^U> 
BWtt, (y*) 7^'J;i/i(97;l/+;l/xxr;K 7y 

t «t o rt# 5. n s fc«^jHWjttifcfe^T*»tt* y v 
£fi^f*£7k^ffi^T££t#fi£#S7c46K: l 
5~3 5fil%0)SBBTffll\ A^kHt/v-li, 

[0 0 5 4] *%m<D75 <?\cmm<£ti%*}- 
-v (C. I. W7t^h77-7^7) LT 

ti, #2600. #2300, #990, #980, # 
9 6 0, # 9 5 0, #9 00, # 8 5 0, # 7 5 0, # 
6 5 0, MCF-88. MA-6 00, #95, #5 
5, #52, #47, #45, #45L, #44, #4 
0, #33, #32, #30, #25, #20, #1 
0, #5 (Ji(±, =Mit¥M) , Prinr.ex9 5, Printex 
9 0, Print.ex8 5, Printex 8 '0, Printex7 5, Print. 
ex4 5, Printex4 0, Printex P, Printex6 0, Print 
ex3 0 0, Printex3 0, Printex3 5, Printex2 5, P 
rintex2 0 0. PrintexA. PrintexC, PrintexL6, P 
rintexL (J^±, 7^7^80 . Raven 8 5 0, Raven 7 
8 0 U L T R A , Raven 760ULTRA, Raven 7 9 0 
ULTRA, Raven 5 20, Raven 50 0, Raven 4 1 
0 , Raven 4 2 0, Raven 4 3 0, Raven 4 5 0, Raven 4 
6 0, Raven8 9 0, Raven 1 0 2 0 (W±, nay 1:7 
Si) , Regal 4 1 5 R, Regal 3 3 0 R, Regal 2 5 0 
R, Regal 9 9 5 R, Monarch8 0 0, Monarch8 8 0. 
Monarch 9 0 0, Monarch 4 6 0, Monarch 2 8 0, Monar 

chi 20 tti±, *t#7H!) mmfznzo 
[0055] jx-n-jyticmmztizmmtLx 
a, c. i. £?'y vh-rxa- 1, c. i. n°^'y y i-fin 

-2. C.l.W>h-fiD-3, C.l. tf^yb-Cx 
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a- 12, c. l. tfy^y b-<xp- i 3, c.i.\£?*y 
h-fxa-14. CI. fcWyb-<xp- 1 6, . C.I. 
W>Hin-i7, C. I. tf^y b^xp-7 
3. C. I. \L9*y b^XP-7 4, C.I. tf^;*yb-<x 
p-7 5, C.I.W7yh^XD-83, C.I. tWy 
b^XP-93, C. I. \>9*y H-Txp-9 5, C. I. fcf 
W>h^XD-9 7, C. I. M9*y b-fxp-9 8, 
C. I. ifWyh^in- l l 4, C. I. tf?><y b-Yxp 
-12 8, C.I. MV+y Kxn- 129, C. I. try^ 
y h^xn- l 5 1 , C. I. kf^y h^TxD- 1 5 Am 10 

[oo 5 6] ^yst-fy^ici^mtn^mntLx 
ti, c.i. tf^ybuy K5, c i. tf?"*ybw f 

7 , CI. fcW > h U«y K 1 2 . C I. IW > hl/7 F 

4 8 (Ca) , CI. IfWvU/y F4 8 (Mn) , C 
I. fcf ^ y b U-y K 5 7 (Ca) , C.i. kf^ybUy 
F5 7 : 1, C. l.&fytybl<v Fl 1 2, CLkf*"* 
>hl/7Kl 2 3, C. I. \Zf *y b 1/y F 1 6 8, C.I. 
tf ^ yhlsy F 1 8 4, CI. yhWF202 
»3»«*»f6n*o 20 

[0057] i/Tyjytncwazti&smtLxit. 
C. I. \Z9t y h 7)]/— l , C.I. tf^yb7Vb-2, c 
I. fcWyb7VI/-3, C I. tf^Vy bTVl/- l 5 : 
3, CI. W>h7yl/- 15:34, C.I. tf^y b 
7;1/-16, C. i. W7> b7;I/-2 2. c.l.fcW> 
b7;U-6 0, Cl.^-y b-7;l/-4, C. I./^y b7;l/- 
6 03£#W5ft5o 

[0 0 5 8] tiLhOfflt, U-vF, ?U-y. 

©fficD 3 jsfew^^Hfijweag 4: « n§ 14, w 

5 U\, 0J*tf, C. I. tf?";* y FP-y F 2 0 9, C I. tf 
i'VyhWKl 2 2, C. I. tWybU-yF2 2 4, 
C. I. fcf ^ y b F 1 7 7 , CI. tW y b U«y F 1 
9 4, C. I. tf^y b^-Uy-^4 3, C.I.M'yt-zW* 
U7h3, C. I. tf^y h'U*l/-y b 1 9, C. I. fcf y 

^yb^o-y 3 6, c. i. fcf 9& y h t?" 1 ) —y 7 , c.i. 
tWy b'W^u-y b 2 3, c.i. tf^^y b/w*u 

•yb3 7, C I. tf^y b77b- 1 5:6. C.I. tf**;* 

y hy^-z o 9^#we>ft3o 
[0 0 5 9] r>**fcttTIBK:9M/*J: 40 

n§^l4t LTW\ C I. 7-y-y F-fxn- 1 

1, C. I.7-y-y bVxD- l 7, C I.7y-y bVXD- 
2 3. C. I./y-y bVxn-2 5, C.I.7J/yMxn 
-2 9, C. I.7-/7 F-rxD-4 2, C.I.7->yK'fx 
n-4 9, C. I.7->7 F-Yxd-6 1, CI.7v"ybV 
xn-7 1, C. U-fW b-Yxn- 1 2, C.I.^U 
^b^xu-24, Cl.^U^ b-fXD-2 6. C.I. 

6, C.I.^^Wxo-8 7, U.^WKi 50 
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P-9 8, C. I.^-rU^b-Txn-l oo, ca.94u 
^b-TXP-1 3 0. C.I.^U^bYXD-1 4 211 

[0060] T-ey*-f v^cfflt^enftifisRi: lt 

C.I.7y-y Fb-y Fl, C. I. 7->7 FU-y F6, C. 
l.Tf y Fl/>y F8, C. I. 7->7 FU-y F3 2, C. I. 7 
y-yFU-yF3 5, C. 1. 7y<y FU-y F 3 7 , C.I.7-> 
7K1/7K5 1, C. 1.7 is v FU-y F5 2, C.I.7y-y 
Kl/7 F8 0. C. I. 7-y-y Kl/7 F8 5. C.I.7f7F 
U7K8 7, C I.7-/7 Fl/7 F9 2, C.I.7->7KU 
7F9 4, C.I,7->7FI/7 Fl 15, C.I.7-y-yFU 
7F1 80, CI. 7y-y FI/7 F 2 5 4, C. I. 7v"y F 
U7F2 5 6, C.I.7->7FWF2 8 9, C.I.7->7 
Fl/7 F 3 1 5 , C. 1. 7-y >y F U>y F 3 1 7 , CI. £W 

b P-y F 1 , C. I. 2V U* b b>y F 4 , C. I. 94 V 
5 b U>y F 1 3, C. I. 2V U* b U-y F 1 7 . CI. £V 
b*bL"yF2 3, CI.^U^ FI/7 F2 8, C. 1.2" 
-fU* bW F3 1 , C. I. bU>y F6 2, C. I. 

£V b* FI/7F7 9, CI. 2V byhl/7F8 1, C. 

1. 2V U*hWK8 3, C I. ^-Y b U>y F 8 9 , 
C. I. 94 \s>7 b W F 2 2 7 , C. I. h b-y F 2 
40, ZA.94U?hUv F2 4 2, Cl.^Vu^bU 
7F2 4 3l?;frW£tl3 0 

[0061] y'7y4yi>\m^t>ftz,%mt bra, 

C l.7->7 F:7VU-9, C I. 7->7 F7;l/- 2 2, CI. 
7y7F7;l/-4 0, C. I.7->7 F7;l/-5 9, C. 1. 7 
i/7F7;l/-9 3, C.I.7->7F7;1/-1 0 2, C.I. 7 

y-y F7;l/- 10 4, c. 1.7-y-y K7/V— l l 3, c i. 

7->7 F7V1/- 1 1 7, C. I. 7y-y F7;l/- 12 0, C. 
I.7->7 F7;l/- 16 7, C. I. 7y-y b*7;L'-2 2 9, 
C. [,7->7 F7;V-2 3 4. C. I. 7->7 F7";b-2 5 
4, C. I.^Vl/^F7;l/-6, C. I. ?-fW FX>U— 2 

2, C. \.94\y^ F7^-2 5. C. I . £V F ~7)\/~ 
7 1, C. I. ^Vlx^ h?Jl-7 8, C.I.>Vl/yh7;l/ 
-86, C. l.^l/yF7^-90, C.I.^l/y F7 

1 0 6, C. I. >Vl/y b7/l/- 1 9 9H^tff>n 

Sft h mc 4 y >? 4"<DH*4#*i& if ttliKE1"§lEHrt 
[0 0 6 2] *j§b^c$j^t, Suieb/c*f-^y^7k^ 

IS. 7 1 0 5 ct o ^II«^^fS(ttcD jgT'fft 

u> 0 iinaiil4i:*^5i-y^7Kr§tt^i 1 i:(0'r^y 

[0 0 6 3] J-X±<Dct^^«?4^ffl^TlI*4£D^4^7)< 
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(1) *-*>777^©^: A-#^7 7^«* 
ttt*K-f5aut©«MR*llT5U>yu *R«, ffl 
Bf -< > * ffl^O SAP U i o T 

$fi% C©J:9KLTf^SI*n«^>^©pHfi3~ 
9 COIBH £ -f § ©## £ L (r \ 

[0 0 6 4] (2) *®fB!©ftffl©ig3B<DJ8£ : 7X* 10 
*fcP«"Pfc«o fit. 'htt@fc-rs©6<H«ftW«S 

o\ COJ:5tcl/Tf^»ILfc'r>*©pHti5~l 0O 

iFSL<tt, 0. 0 3 — 0. 4 jim©IBB7?££o Ctt« 20 
*rHM*©££tt 1 t ^ tfl&fr S ©&£*ftT'fc 5 *\ ft 

^©^ffiSTutt 1 0-6 0 d y n/c m<0iEBT*£5 0 

[0 0 6 5] cn&©>fy**ffl^T#ii*ft'\fB8*5 

7?, fc^—f^tt, <>^IB©fflSttlR»i:«t5 30 
*JK8fcni&ty«i&]#'>fc < 4 *) » Mk&-4>9 1 ts =7-4 

>^©*5-r'j-KHim±^<*<ft5 0 ft*, ± 

LTrt5lR*nT^«SE« (lilheliyttfcffi^fcSE 
fiT\ © D a q£&WET-3000UX*»S£;tttD HtCioT 40 

■r*affttfitfi»~ft»©)s»iHncfev^Tt, 9 0° w 
±Tifesc4:*}it, nffis^^iav^a. 90' j-xt 

[0 0 6 6] *»lflT*fl«ffl-r5*5— r^^t^ffl^n 
SftlWiJtt, 7/l/A V RliStt©*jS1Sfli1ST-fe t) . Ml 
¥^fiai,0 0 0~3 0,0 0 0t'$0, !?SL< 
fi 3, 0 0 0- 1 5,0 0 0©§EBT'fc3 o RftlWcH:, 
Xf-Uy, X^Uytjfjgft. tfx/l^7£Uy, t£x;U 
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£*y/l/&©7;l/+;l/xXT;U3f©®7kl£€Vv-i:, 
a, j8-x^uyt4^faft*;U#yg?&0 : ^©fl§MJK7 
;l/3-;nxf;l/, 7-7U;u^, **£U;i/®?, vw 

0«MfiLT^Tt<t<, UittlOO-4 3 0, (ff 
$L<«\ 1 3 0-3 6 0©«SHT**So 
[0 0 6 7] *»BteffifflSft*$ttW<fcLTti:, M 

;i/rt KIBSft. #UXf-U>X;l/*y»ss©^«tt* 

fe $a r*& * £ ^ •? f U£#fc §o c n s ©?»j ©<£$ 

ns#, mnimm&?®MLx^2,mm<Dm&. -<y 
/? tpx* 4 mm % wTT*a& s c ^ u \ 

[0 0 6 8] ±BiMR»J**3RlcTfflv^*»cttiBa3lft& 

7 5>, i/x^y— ;l/7 5>, F'Jx^/-;l/75X 
N-^f;H^y-;l/7SX N-x^;l/>?x^y-7l/ 
75>, 2-75y-2-^^;l/7 P P/V-;b, 2 -x 
f7l/-2-75/-l, 3-7'n^>'i/^-;b, 2- 
(2-75/xf;W x^7-;l/75>, hUX (t K 
p+->^^/1/) 75.SX$y, Ty^-T, tf^'J^ 
>, Wt'Jy, jS-v't Fn+^x^l/S^lf©* 

*o«7M4©Bi^t>©]tflff$U\, Mi^SJSWcr) 

i«s*nicu:^tRM©iM^&ti-ii?n<&ft^e, * 
nmnmm, «ais©isi±*©awT»fT5. 

[0 0 6 9] *aWKH3^T-f >^KfflV^tl*»SiJi: 

§M^<, < < , Sbktticftn«£ i ^© 
[0070] wnmicmtz'&utLxte, zLi-uy? 

-;k hU7'aeuy^Ua-;K ^'Jt'JX 1, 
2, 4-7^>hW-;K 1, 2, 6— ^+-9">'h , J 
^"-/k 1, 2, 5-^>^>h';^-;K 1, 2-7" 
^y->**-;K 1, 3-7^>"7'*-/k 1. 4-7^ 
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n-;k ^U-fc'J >*r/7ll^x-r;k -7u\£l>y? 

;l/3 0 0, ft^'Un-^ N-/-f-;U- 2-bfD >J 
2-tfoUF>\ y 5^ hV, 1, 3- 

^'j3-M/-<y/Dt:;l/X- f;k x^U-y^'jzi 

-M/yy^x-f^K -^x^ixyyyxr-^yy io 

^;l/X-x;k v-'x^y^y 3-Myif;H-f 
;k FiJifl/yyij3-;!/€yy^x-f;K h V 
x^Uy^Uza-n^/x^/bx-TVk 7°alfb>^ 

tyy^/Ux— fvk /?-*>*t: Fn^yx-^/k? U7, 
7U7, 7-bhx^7-trh^ ^x'JX'J h-;K 

coo 7 1] m2Micmt%®mtVTt,*, ^->u> 

?yri-;k x^byyuxi-;i/^y7a£;i/x-T- 
;k xf l/>^j3-;l/ty7f^x-f;K x^l^y 20 
^^-My^y^^l/x-f;^ x^uy^'v xi- 
fl^y 7x-;i/x-r;k ->*x^L/y^'J n-^-^xf 
;l/x— r;k i/xf-Uy^'U 3-;l/ty7f;l/x-f 
;k ->*xfl/>^"ij xi-yb-ty-f y7f;H-f;K h 
iJxfi/>^*U3-My7^1/x-f;K h 'Jxfb 
>^Uxi-;l/v>^^;l/x-r;W h 'Jxfby^U xi- 
>k>*x?-;l/X~ r;K fh7Xfl/>^U xi-^i/^T- 
;Ux— X ;k fh7Xf a— ;Ui/xf-;l/X— r 

/k 7 p ntfuy^"'jxi-;b-t/7^;l'X-x;K ->*7*n 
tfby^'jxi-^yyf-^x-x;!/, ^'TWi^y?' 30 
'Jxi-;b€-yx^-;l/x-f v'T'ntfU'^yj 
ty7°alf;bx— f;k v"'7n fc! l/>y*'J xi-;l/^y 7 
?-;l/X— f /k F V 7°o fc.° U y V V 3 J * ^;l/X 
— f;k ^'J-tU^yrtf-K ^'J-fe'J >^7-t: 
f— K fU-feU ^h'JT-t^-h, xfU>^a- 
^yy^/l/x-T^l^-trr— k i/'xfUy^Jn- 
/Uty ^f;l/x- r;l/7-bf— k 'y 5 a^lf y — 
;k l. 2->'^a'\+-9->->*^-;k 1 -7£7- 
;k 3-yf-;i/-i, 5-^>^y^-;k 3-^+ 
•fe>-2, 5-5?*-;k 2, 3-y^y^3i--;U, 40 

k 5-^^^>^*-;k 2, 4-^y^>> ? 4-- 
;k 2, 5-^it>s?*-;i/^*tf5tiSo 

[0 0 7 2] ^3S¥tcS-r§S«i:tT{i, x*y- 
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So * ©«£f±0 2 5 ft mUTaS«ffl^T*^ 5 0 0 /i 

[0 13 9] RttfttHi, «1 1, $1 2ctt)b^§cJ; 

X^-;UT'6 5-1 2 0©*m (S 3~S 1 1) 
tnifi^o Sft, 0. 02/tm~0.2ftm 

1, S 2£Dck9lCn-y ^^i^MX^-Zl/t'e 5*$§1? 10 

feott, bib&&£o. o 2 jimoi'y^^ffl-rn 

[0 14 0] ft*;, fiLt©BWitt£T><:7;l/S>x >v h© 
^ijt-^ Lfc^. ctiKE^sns c ^ ft < , 

-OtisjLV h£tBfflT*#30ttt^£-etftt\, 20 
[0141] 

[fSWOJftS] 1 fcattSLfcSftl : LT 

fftfi ? X$> * #Tf2§S«ft £ T 5 fg<*«frt 

X\ 02 5/imWTT*fe««t5ft(i£3fcK{4ftl,^^ttt 

«Bftf±ap*ffli\ im&mmzfz&L. ao, ^»7j< 

*<4»)«RtttfGU:Ufc« 

[0142] m«si2t»(Sbfcaii : mntmucoM, 
fSfflLTtttmpogfss o*^ft<, ao, se*ttt* 

[0 14 3] W3RE3£*f£tfc3!i£:afi*tfcLTtS 
tftc@J&#©«*«®<bL£©T', Hffl±-t-#ftzIStf 

[0 14 4] MftH4fctt£LfcftjR : ' ' 

^0^w^fte>mcs^©i^saftLfc(DT*, a 

4 © * 5 -£!*4£Mf ffl b T t IBStffi** * 5 -8*4*< 
[0 14 5] »3R3S5H:ttJSbfc8!!£ : *Stti: LT« 



W l» 2 0 0 0 - 2 1 1 1 2 4 
40 

tHP©liS$ t>tfft< ft0€iStt#|fiJ±Lfc o 
[0 14 6] aiS3R^6t«jSbfc^« : *fi«i:l/C* 

m-x-% *mf^tiLii*xwm& ttzmmmu 

T\ tttt)P©g|gSl9^ft<ftofcfc^-etift<, 
[0 14 7] »*S7tW*BUfcSl!i« : m&tttLZ'M 

fflfl, ^>^«ltl£&£©^b#ft 

[0 14 8] C©fS*J|i7C>fPJ!&, ®|]|©®££S]I 

d, ^>^?gn«#tttgcD^{b^ft<, Kstfeasaiie 
w# 6 n& «t a k l fc t © T- § # , u&<d «t 5 , 

feoTfe, Rtapatw-rsaKi. *«©xt£©j:t^ 
tt'>ft^„ 

[0 14 9] LfrLft^P,, *fP£©*tlii:LT^§<fc 
54ttfflPltf<l>2 5 fimiXTT'*§ct9ft^*{Ctift 
l/>lfHtt«fflftRtaiP*ffll/-'fe*^{4, «flSCH5**« 

afb*-f«c» q±tHpgi5»©fflff, *tt*^st-rsci:% 

«SLTfe<i:, klWffl!!!: 
tttt!PSi:oJ±sp*<*:#^fca6, -O'^rSiRttHtt^o^ 
f t A^l : L < ft !? M t ft 5 0 W±<D»iW i »3 5 ft j; 
9tC, *KWT'«, ttit3PS^0 2 5 fimWTT**«J: 
9&^Kttftl^«lc«aiftntapi&ffli,^fc*&{4, 

[0 1 5 0] W*«8KW*SUfcJ!!l* : m^MtLX, 

mn?x&zmnzft&iE#xw,mmw£-fz>mtemfti 
matimzztis ££*>£.. qtthpaj^oaHi, «^ 

^>^?S«*tM^<b^ft<ft'9, gjg 
IC t> 0 Sffi t T SB MIES AM# 6 n 5 «fc o lc ft o fc„ 
[0151] 89*^9 CWCLfcSft* : «»fe©35&jK 

aBSB^ft*'J^aMb-p*»i t tic, 
[0 15 2] ^P.lc, C©J;9{c, «aflOlBS^v K 
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afe#fi©«^«t«3t>aa«fi:*t)» *o, g*©*7 
jwtwn-r wsoiffs. aes«{** 

'sOWBOfrts ¥. il J&#© 1&81HI: t T i/ ^ o T\ 

4: 1 1 K iSSW*tt. iSffiftft § 
[0 15 3] ffi$« 1 OKMLfcM : Hafe©-f> 

-r^'Ty^SSsgPfe-^Wt^LfcOT', W*^9co io 
ostein*, iO-iOn^i' MttfUStU IffltK 

[0 15 4] 1 1 fcttfSbfcSWR : 3BajRf*ntm 

[0 15 5] 1 2£*fo&bfcJ»* : feif^ftfrS 

ss©**ssi-rtiHr<tv©-p, it*si i ©a&sfdm 20 

[0ffi©ffi¥£ftf0£] 

[0 1 ] /stvi/^x -y vmm^v Y<D-m*mm? 
&rctb<Dmx'&2> 0 

[0 2] /^/U-^x-y Vfj^JO^y^'J^y h©^> 
[03] /X;Vi5fit5^y^->*i7 h'vy K©0J 

[04] mm\<m yzisxyhsw k 

0T*fe§ o 30 
[05] H4©aa^vy V**V*1tWBft1t 
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[06] Jy'pVs.v h'vy Y*i/V7)\<-fVyZ- 

[07] ^<o^a9\\^m^m^7rstmxh^ 0 

[08] 4fe£K\-y K*-ft{ttfcfl>J*^tHT-* 
[09] 4fec£Kvy K*+-v U •v^±KJSitbTM^ 
[0 l 0] JfiafeO'W K*8WLTH*ffcLfcW& 

[01 i] '\vY3.-vvt-(y?®%m>t*-tm 

[012] >T>*^»©#*#IlnJfi6&«/Sfc:bfc 
[013] ^^©ficTfctC'f^SftfctfSTf S 

8-«au-KWi, 9-#g&tt, io--r> 

io' •••-ry^tt, ii-ft}Ss i2-«a, 30 

-SMMMME, 3 1 Y, 3 1M, 3 1 C, 3lB-"{> 
^RttBxbpO'K 4 0-'fy*>^ 5 0-fg^ 
y h\ 5 1 ■■■mmS.. 5 2 >J -y >\ 5 3 " AV K 
n-yK, 5 5 5-IBfSaaiM*)n— 7, 5 6 

■■■i2S«Efe**ap» 7 0"4+'J'y^ 7 1 B, 71 
C, 7 1M. 7 1Y-AyH, 7 2B. 7 2C, 7 2 
M. 7 2 Y-qtiiSP> 7 lOO-'vyK 
a~-yK 1 0 1 •••■ r vy Kf 7^ 10 2-FPC, 1 

0 3-±«, 10 4-^>»f, 10 5-7^;b 

1 0 e- ^y^^mmyt—hM^ 1 07-11, 

1 1 Far. -y K 1 1 1 ■■•'Vy 112- 
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